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MPO®ECOP €.M. JIA3bKO - BAOATHUM BYEHUM | NATPIAPX
NbBIBCbKOI WWKONU rEONOrii TA METANONEHII AOKEMEBPIIO
(A0 100-PIYYA BIA AHA HAPOOXKEHHA)

(PexomeHA08aHO YrieHOM pedaKyiliHoi Konezii 0-poM 2eos.-MiH. HayK, npod. B.1. MasnuwuHum)

HaeedeHo 205108HiI, su3Ha4anbHi Onsi ceozo yacy, idei ma pesynbmamu docrioxeHb npoghecopa €.M. Jlasbka 6 2any3i eUeYeHHs1
2eos1o2ii paHHbo20 dokem6pito. Ceped 207108HUX MOJT0XKEHb, WO cmasu nidcmasoro i 3ymosusu ocobnueocmi cmeopeHoOi HUM HayKo-
8oi wkosnu dokeMbpilicbKoi 2eonoeii ma 2eonozo-gpopmayitiHux docnidxeHsb JIbeiecbko20 yHisepcumemy, po32sHymo maki, sik cre-
yudpika paHHix cmadili egonrouii 3eMHOI Kopu, 06rpyHmyeaHHs ii He380pPOMHbLO20 PO38UIMKY, 3aCMOCYy8aHHs Napa2eHemu4yHo20 Me-
mody 2eosozo-ghopmauiliHux doclidkeHb cMocoeHO AoKeMOpIlicbKUX KOMIIIeKcie wjumie ma wupoke ernpoeadxeHHs 4,020 Memody
i lo2zo pe3ynibmamie y 2eosio2i4Hy NpaKmMuKy, 30Kpema rio Yyac 2e0s1020-3HiManibHUX pobim Ha YkpaiHcbkomy wyumi. Kopomko po3sansi-
Hymo 20J108HIi HanpsiMu Mema’sio2eHidyHuUx 0oclidxeHb paHHL020 JoKkeMbpito, siki eaukoHyeae €.M. Jlazbko, ma ixHili 38’130k 3 2eono020-
¢hopmauiliHum sueyeHHsIM wumie. Po3251siHymo eHecok npedcmaeHukKie Haykoeoi wkosu €.M. Jlazbka y cmaHoeneHHs1 gpopmayitiHor
2eoroeii YkpaiHcbko20 wjuma ma Haykoei npauyi e 2any3sx cmpamuapadii, Maemamu3mMy i mekmoHiku. BuceimsieHo 3Ha4eHHs1 WKoJsu
€.M. Jlazbka Onsi cmeopeHHs1 3a2asibHOi ModeJli 2e0s102i4HOT egosroyil paHHBLOI 3emii.

Knroyosi cnoea: YkpaiHcbkull wyum, ghopmauii, esostroyisi, HWKHIill dokem6pitll, paHHili okembpill, apxell, npomepo3ol, 2e0s102i4Hi

ghopmaujii, 3er1eHokam 'sHi CmpyKmypu, Memarsio2eHis.

15 BepecHs 2015 poky muHyno 100 pokiB Big AHsS Ha-
POMXXEHHS BuAaTHOro reorora-gokembpucta EesreHa Mu-
xannosuya Jlasbka. BiH HapogmBca B M. BopoHuoBO-
Onekcangpicbk CTaBponosibckoro kpato. ¥ 1934 p. ctaB
cTyaeHToM MoCKOBCLKOrO reofioro-po3BigyBarnbHOro iHCTu-
TYyTY (MI'PI), Skmid 3akiHumB i3 BigaHakoto y 1939 p. Y Tomy
Xe poui 6yB NpUAHATUIA Ao acnipaHTypu. HaByaHHA B acni-
paHTypi BiH NoegHye 3 BMPOGHMYOK pOOOTOK FOMOBHOMO
reofiora Ta HauvasrbHWKa reororiyHoi napTii BcecoksHoro
TpecTy "0noB30s10To". B pOKM BiHWU SIK TONTOBHWUIA iHXEHep
ekcneauuii BUKOHyBaB ypsaoBi 3aBAaHHS 3 MoLykiB, po3Bi-
OKn Ta BMOobyTKy n'e300NTUYHOI MiHEpPaNbHOI CUPOBUHN B
CepepnHin Asii Ta AngaHCbKoMy perioHi.

Y 1946 p. €.M. Jla3bko 3axucTvB KaHAMOATCLKY Auce-
pTauito, posnoyas negaroriyHy AisnbHICTb Ha kadenpi Mi-
Hepanorii 1 netporpadii MOCKOBCLKOro iHCTUTYTY KOMbO-
poBux MeTaniB i 3onota. OgHOYaCHO Mpauloe rofoBHUM
reonioromM HepumHcbKoi, a NOTiM — HavyanbHUKOM AnTaichb-
koi ekcneaudii MiHictepctea reonorii CPCP.

Y 1950 p. Haka3om MiHicTepctBa BuLoi oceitn CPCP
€sreH Mwuxannosuy 0OyB nepeBedeHun [0 JIbBiBCbKOro
yHiBepcuTeTy, i3 reonoriyHMM pakynbTeToM SIKOro noe's-
3aHa BCS MOro HaykoBO-MefaroriyHa gisinbHICTb. Y UbOMY
yHiBepcuTeTi BiH MpauloBaB Ha nocajax 3asigyBadva Ka-
denp reonorii CPCP Ta nowykiB Ta po3BigkM poaoBuLL
KOPUCHMX KOManuH, a B OCTaHHi pokM — npodecopa-
KOHCynbTaHTa. TyT NOBHOI MipO0 PO3KpUBCS oro 6araTto-
rpaHHUIM TanaHT SK Y4eHOro CBITOBOrO PiBHS i negarora.

Y 1955 p. €.M. Jlasbko 3axuLlae JOKTOPCbKY AucepTa-
uito "Meonoeuyeckue ycrosusi ¢hopMupo8aHUs Mbe3oKsap-
uesbix Mecmopox0eHuli AndaHa", a HaCTyNHOro poky Mno-
My Oyno npucygxeHo 3BaHHA npodecopa. Kpuwtanesa
n'e3okBapLoBa npobrnemaTnka Gyna SCKpaBOK CTOPIHKOK
HayKOBOi AisinbHOCTI BYeHoro. PisHi ii acnektn (reonoro-
reHeTU4YHi, eKOHOMIYHi) BiH BUpIlLYBaB y BaXKi BOEHHI Ta
NICNABOEHHI POKM B MeXaX KBapLOBO-XWUIbHUX MPOBIHLIN
Mamipy, Angany, MNonsapHoro Ypany. Pe3dynbtat umx Ao-
cnimpkeHb BuWKNageHi B MoHorpadii  "XpycmaneHocHsie
Keapuesnble Xurnbl U ux eeHesuc” (1957) [10].

Binblwe wictoecatn pokie €.M. Jlaseko npoBoauB reo-
NOriYyHi Ta NOLYKOBO-OLiHIOBanbHi pobotn B 6aratbox peri-
oHax CPCP — B YkpaiHu, KasaxctaHi, Ha Angani, 3abaii-
kanni, Antai, Janekomy Cxogi, KaBkasi, Kapenii 1 Konbcb-
KOMy niBocTpoBi. Pi3HOGi4Hi gocnigkeHHs reonorivyHoi Oy-

[0BW N POJOBUILL, KOPUCHUX KOMAMMH yKasaHux BULLEe peri-
OHIB MOKMafgeHO B OCHOBY YMCIIEHHUX HAyKOBMX Mpalb
€.M. Jlasbka.

3HauHy yBary €sreH Mwuxainosudy npuginas npobne-
Mam reonorii HUKHLOro fokeM6pito. basosi nonboBi gocni-
[PKEHHs1 [okeMOpito BiH po3noyaB Ha TepuTopii AngaHcbKo-
ro wmta y 1943 p. i npoaoBXyBaB AeCATb POKiB, BUKOHYHO-
Yn y3aranbHEHHs Ta TEOPETUYHE OCMUCIEHHS martepianis
perioHanbHUX CNOCTepPexXeHb, reonoriYyHoro KapTyBaHHS Ta
nabopaTopHuX aHanisis. WMoro pocrimkeHHs OokeMOpito
AnpaHa ysaranbHeHi Yy MoHorpadii "leonozsuyeckoe
cmpoeHue 3anadHoli yacmu AndaHcKo20 Kpucmarnnudec-
Kkoeo maccusa" (1956) [2].

Oani npodecop €.M. Jlasbko, Brnepwe 8 CPCP, 3ano-
YaTKyBaB MOPIBHAMNbHWUI ICTOPUKO-reonoriYHni nigxia Ao
BMBYEHHSA pPaHHLOro Aokembpito pisHux perioHiB. Lli igei
BYEHOrO Ha TPMBanui Yac BM3HAYWUMN OOWH 3 NEpCrneKTuB-
HMX HanpsiMiB BUBYEHHSA JOKEMOpIto — NOpiBHANBLHE iCTO-
PUKO-TeornoriyHe A[OChiMKeHHA pPaHHbOJOKeMOpiich-
Knx KomnnekciB. €.M. Jla3bky HanexuTb BMCHOBOK MpO
NPVHLMNOBY BiOMIHHICTb apXeNCbKOro Ta NpoTepPO30MNCHKO-
ro etanis po3BUTKY 3eMHOI kopu. B npausax Ha Lo Temy BiH
NPOTUCTAaBMSsIB apxen i NpoTepo3on Yepe3 ycebiuHe nopis-
HSAHHSI apXeNCbKUX | MPOTEPO30MCHLKNX KOMMMEKCIB, IXHLOro
OCafKOHaKOMWYeHHs, MarMaTuamy, metaMmopdiamy, TEKTO-
HiKM Ta eHOoreHHoi MiHepareHii. Takui nigxig yyeHun yaa-
ranbHVWB Yy CBOIN doyHAaMeHTanbHin moHorpadii "OcHosb!
peauoHanbHol e2eonoesuu CCCP. T. 3. Ucmopus ¢popmu-
posaHusi cmpykmypsbl” (1971) [4].

HanimoBipHilwe, us iges dyHaameHTanbHuX npaup "Oc-
Ho8bI peauoHaribHol eeonozuu CCCP" [4-8] y TpbOX TOMax
3apogunacs B €.M. Jlasbka HanpwukiHui 50-x pokis. MNepLunii
TOM, npucBaYeHun €sponencekini YacTuHi CPCP Ta Kaska-
3y, BunwoB y 1962 p. [5]. Llsa kHura onybnikoBaHa sik nep-
LM HaBYanNbHWUIA MOCIOHWK AN1S CTYAEHTIB reosoriyHMX By3iB
Ta dakynbTetiB CPCP. OgHak, Ha TpuBanuii Yac BoHa CcTa-
na TakoX i JOBIAKOBUM BMOAHHAM AN1S reonoriB YCiel KpaiHu.
Cawme nig vac uiei pobotu, sika noTpebyBana BUKOPUCTaHHS
BCbOr0 HaMHOBILLOrO Ha TOW Yac perioHanbHOro mMarepiany,
B TOMY 4MCni, W LIOAO LWMTIB AaBHIX nnatdgopm, BYEHWUA
3BEpHYB yBary Ha AyXe BUTPUMaHWI y Pi3HWX perioHax 3a-
ranbHUN BUrNaA, PisHOBIKOBMX KOMMIEKCIB, iXHi CTiliki 03HaKu
Ta BIAMIHHOCTI. Y gpyroMy TOMi HaBedeHO Y3araSfibHEHHS
LWoAo iHWKMX perioHiB €Bpasii, po3TalloBaHUX 3a MeXxamu
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CPCP [6]. €.M. Jlasbko, xapaKkTepusyroumn apxemnceki 1 npo-
TEPO30MNCbKi YTBOPEHHS, HE TiNbKW 3a3HauMB, a BXe KOHKpe-
THO Ha3BaB Lji PerioHn i NnepenwoB A0 HAayKOBOro y3ararb-
HeHHs npobnemu. 3aranbHMM MiACYMKOM CTaB WMOro Bu-
CHOBOK-3aKNuK 40 po3pobKkn HOBMX METOAIB BUBYEHHS ap-
xet0. Llen BMCHOBOK CBigunTb Npo akTUYHUIA  BigXig
€.M. Nasbka Big Maike 3aranbHOMPUIAHATMX HA TOW 4ac
ysIBNEHb MNP0 TFEOCUHKNIHANbHO-NNAT(OPMHUA PO3BUTOK
3EeMHOI KOpW NPOTAroM YCi€i reonoriyHoi icTopil, SKoro BiH
caM JOTPMMYBABCS Y paHHiX npausx, npo BU3HaHHSA obme-
XKEHOro 3acTOCYBaHHS 4O apxel 3aranbHOHayKOBOrO reo-
NOriYHOro MeToay akTyaniamy.

MisHiwe Ana UbOro HaMAaBHILWOIO — apXemcbKoro —
eTany po3BuUTKy 3eMHOi kopu €BreH Muxannosuy Bukopuc-
TaB Has3By "AOreocuHkniHanbHW". Taka Ha3Ba HagoBro
yTBEepaMnacs B npausix NPUXMNbHUKIB LieT iaei Sk aHTMnog
Ni3HILLOMY, FeOCUHKMIHaNbHOMY, eTany pO3BUTKY 3eMHOI
kopu. Cam €.M. Jla3bko 3Ha4eHHs ubOoro noginy 6auus y
TOMY, LU0 He NuLIe apXewcbki, a N yci HUXHbOoOoKeMOpili-
CbKi Komnnnekcu notpebyBanu, Ha MOro AyMKy, MOpiBHSA-
NbHOro BMBYeHHS. LLlo XX 00 HaraaBHIWLWX YTBOPEHb, TO BiH
BBaXkaB, WO Mae OyTu CTBOpPEHO HOBY TepMiHonorito. 3a-
3Ha4YMMO, WO YSIBNEHHs Npo crneundiky paHHix ctagii pos-
BUTKY 3€MHOI KOpM Ta iXHE NPOTUCTaBMEHHS reOCUHKIiHa-
NbHOMY eTany Aesiki BYeHi BucnosnwoBanu N padiwe. Ll
BVCMNOBMIOBaHHS Gynu, ckopille, HayKoBUMW 3[40rafkamMu.
OpHak, y npausix €.M. Jlasbka BUCHOBOK NPO 002€0CUHK-
NiHanbHUU eman — e apryMeHTOBaHe Ha TOW Yac Hayko-
BE MOJIOXKEHHS, O YTBEPAXYBano, akTU4YHO, €BONoLiN-
HUA nigxig 0o PO3yMiHHA iCTOpIT PO3BUTKY 3EMHOI KOpU B
pokembpii. Came Ha LibOMy HanpsiMi iCTOPMKO-reonoriYHoro
NOPIBHAHHSA PaHHLOAOKEMOPINCLKNX (apXxel i NpoTepo3oi)
KOMMMEeKCiB, BHAcNigoK 3aranbHOHAyKOBOI peBisii Ta BAOC-
KOHareHHs 3aranbHoi cTpaTurpadiyHol Wwkanu gokemopito,
€sreH MwuxannoBud 3anpornoHyBaB 3acTOCyBaTU MeETOL
dopmaLinHOro po3yneHyBaHHs KOMMMeKciB, abo dopma-
LinHoro aHanisy. Lia nponosuuia ctana gpyrotoo nnigHow
i;e€to Woa0 BUBYEHHS KPUCTaniyHOro yHAaMeHTY LNTIB,
sika 3rogoM odopmunacs y HoBUA HayKoBUIA HanpsiM rnopi-
BHSI/IbHUX 2€0J1020-(hopMayiliHux 0ocCliOKeHb HUX-
Hbo20 OokeM6pito, Ha Gasi SKOro M po3BMHynacsi, 3ro4oM
3aranbHOBM3HaHa, Haykoea wWkosla OokeMb6pilicbKoi
2eosiocii ma 2eosiozo-ghopmauiliHux OocslidxeHb
Jlbeiecbko020 yHisepcumemy.

PosBuTKOM LBOro nigxogy crana 3anpornoHoBaHa €B-
reHom MuxannoBuyem iges 3acToCyBaHHsi NnapareHeTU4Ho-
ro HanpsiMy dopmauinHOro aHanisy npu BUBYEHHI paHHbO-
[oKeMOpiricbkux yTBOpeHb. MpoBeaeHi nig horo kepiBHUL-
TBOM [JOCHigKeHHs1 Aokembpito YkpaiHcbkoro wmta (YLL)
3rogom npueenu [o OpPMyBaHHSA 3arafnbHOBIAOMOI B
YkpaiHi Ta 3a ii Mexamu J1bBiBCbKOI reonoro-gopmauiiHol
LLUKOMW reonoriB-4okeMopucTiB. FAckpaBMMU NpeacTaBHU-
kamy uien wkonm € B.M. Kupuniok, A.O. CiBopoHOB,
K.l. CewnikoB, .M. AueHko, A.M. lucak, HO.B. llaxos.,
O.B. bobpoB, M.M. MaBnyHb, H.l. Ms3b, T.C. I3oToBa,
I.C. MapaHbko, B.l. NawmaHos, B.I". MNaweHko Ta iHwi. Yn-
cneHHi nybnikauii pesynbTaTiB OOCHIMKEHb YYEHUX LjEi
LUKONW CTanu BaroMMM BHECKOM Y BuBYeHHs YL, noro
reonoro-copmauinHe Ta cTpaturpadivyHe po3yneHyBaHHS,
po3B'A3aHHA GaraTbOX MNWUTaHb METPOnorii, Marmatuamy,
MeTarnoreHii Ta TeKTOHIYHOI CTPYKTypu. JIbBIBCbKOIO LUKO-
oo reornoris-gokemMopucTiB LM npobnemam npucBsiyeHa
HU3Kka MOHorpadil, cniBaBTOPOM i peaakTopom sikux OyB
€.M. Nasbko, — "HuxHutli dokembpul 3anadHol yacmu YL
BospacmHbie komnnekcsl u ¢popmayuu” (1975) [13], "Me-
moduyeckue ykasaHus no usydeHuro dokembpus” (1970,
1979) [12], "Keneaucmo-kpemHucmsie ¢hopmayuu dokem-
bpusi esponelickoli yacmu CCCP. 3eneHokaMeHHbIe 10-
sica u ponb 8yfiKaHU3Ma 8 (hopMUpPO8aHUU MeCmopoxoe-

Hud" (1990) [1], "™KenesoHakonneHue e dokembpuu"
(1992). Bneplie B CBIiTOBIN NpakTuui po3pobneHo BapiaHT
CMUCTEMATUKM reonoriyHnx opMaLin HUKHLOro AoKem6-
pito. nsa HwkHbOro gokemo6pito YL po3pobneHo paHroBy
knacudikauito ¢opmadin. Po3pobneHo TakoX BOOCKOHa-
NEHHSA Ha opMaLiiHiM OCHOBI YMHHOI KOpPEensLinHOT Xpo-
HoCTpaTuUrpadidyHoi CXemmn Ta nereHq reonoriyHnx KapT.
BoHu cyTTEBO NiABuMLLYIOTL 3aranbHy edekTUBHICTbL KapTo-
rpadyBaHHs KpucTarniyHoi ocHOBU WuTa. Ha dpopmauinHin
OCHOBi pPO3pOOMEHO TaKOX HAykoBO OGrpyHTOBaHy MeTO-
OMKY Ta TEXHOSOri0 re0TEKTOHIYHOro aHanisy yHaaMeHTy
YL nig Yac npoBefeHHs1 reonoriyHoi 3MOMKM.

Y npaui €.M. Jlasbka "OcHO8bI pe2uoHanbHOl 2e0-
nozuu CCCP" (1965) [6], 3okpemMa, CTBEPAXEHO, Lo "BU-
OiNeHHs Ta BUBYEHHS reonoridyHnx hopmauii paHHix eTanis
pO3BUTKY 3EMHOI kOopu Mae BasyBaTucst Ha MeToAi, po3po-
6neHomy M.C. lLlatcbkum i #oro  y4Hsmu"  (poc.)
("...BbideneHue U u3ydeHue 2eosioeudecKkux ghopmayul
PaHHUX 3maroe pa3sumusi 3eMHOU Kopbl O/mKHO ba3upo-
sambcsi Ha Memode, paspabomarHHom H.C. LLlamckum u
ee0 yyeHukamu"). 3a3HaumMmo, WO Len 3aknmk npodecco-
pa €.M. Jlasbka 3HaWLIOB BiAryk He nuile cepef HayKoBLiB
JIbBiBCBKOI LIKOMNW reonorii 4okeMOpito, sika Ha TOM Yac yxe
JOCuTb poslmpunacs, a N cepep reonoriB-3HiManbHUKIB, i
HaBITb cepe KepiBHOro ckriagy reonorivHux ekcneauuin ta
MinictepcTtBa reonorii YkpaiHu, WO CAPUANO MOLUMPEHHIO
MeToay W npuiomiB hopMaLiMHOro aHanidy B reornorivHin
npaktuui. Po6oTu JbBiBCLKOI WKONM 3 1966 p. cnpsiMoBaHi
Ha NonboBi reonoro-opMaLinHi AOCHiIIKEHHA B 3axigHin
yactuHi YW. La yactuHa wuta BusBmnacs GnarogatHoto
ONS BUKOHAHHSA NOCTaBMNEHNX 3aBAaHb SIK 3 Ornsgy Ha He-
noraHy BIACMOHEHICTb, TaK i 4Yepe3 HasiBHICTb TYT TPbOX
BMPa3HO BigMiHHUX Mk coBOl 3a CTyneHem mMeTamopdis-
MY KOMMIeKciB: MoHodauianbHUX rpaHyniTo-rHencoBoro 1
amdiboniTo-rHencoBoro, a TakoXx nonigaviansHoro rHen-
cocnaHueBoro, metamopdi3oBaHOro B YyMOBax enigoT-
amMgiboniToBoi Ta HM3iB amcpiboniToBoi hauii, 3 BUpasHu-
MU O3HaKaMu 0CaJ0BOro MOXOAXKEHHS.

Mpauto €.M. NNasbka, B.IM. Kupunioka, .M. AueHka n
A.O. CiBopoHoBa "Memoduyveckue ykasaHus o gopma-
UUOHHOMY aHanu3y ebicCoOKoMemamMopghu308aHHbIX KOM-
nnekcos dokembpusi YLII"' [12] BukoHaHo B 1970 p. Ha 3a-
moBrieHHs MiHictepctBa reonorii YPCP. BoHna mictnna
TiINbKW HaM3aranbHiwWi NONoXeHHs hopMauiiHOro aHanisy,
a TakoX JesiKi pekoMeHaaLii CTOCOBHO 3acTocyBaHHS ¢ho-
pMaUinH1X JocrigpkeHb nif Yyac reonoriYHoro KapTyBaHHS.
MpoTe, kOMNNeKcHa nporpama BMBYEHHSI reonorii JokeM6b-
pito YW nepepbavana Takox CTBOPEHHSI dhopMauiiHMX
KapT perioHy siKk nigctaBu Ansi HAYKOBOro O6IpYHTYBaHHS
MOLLUYKIB KOPUCHUX KOMamnuH, a ue notpebysano onpauto-
BaHHSA METOAMYHOI OCHOBM. 3 ornsaay Ha ue, B.IM. Kupuntiok,
A.M. Nucak i K.I. CeewnHikoB, 3a pepakuieto €sreHa Mu-
Xannosu4a, yKkrnanu HoOBi, 'PYHTOBHILLi, METOAMWYHI pekoMe-
HOauil Anst CTBOPEHHSA kapT chopMaLii paHHbOro LOoKem6-
pito: Memoduyeckue yka3aHUSi 110 COCMAas/IeHU0 Kapm
¢opmayull paHHe2o dokembpusi YkpauHbl 0n1s yenel eeo-
J102U4EeCKO020 KapmupoBaHusi U MemaisisioeeHUYeCcKo2o
npozHo3a. — Kuis: Minreo YPCP, 1979.

Hocsig reonoro-goopmMauinHoro kaptorpadyBaHHs Bre-
pwe ysaranbHeHo Ha "Kapme eseonoesuyeckux gpopmayuli
Ookembpus YLl macwmaby 1:1 000 000", wo BuiNa 3a
pepakuieto €.M. Jlasbka ” cTana cknagoBoOl YacCTUHO
KoMnnekTy kapT "leonoeus u memarnnozeHusi dokembpusi
YII". s kapTa cTana pesynbTaTom ChifbHOI npaui pisHMX
3a nornsgamMmu KonektusiB reornoris J1bBiBCbKOro yHiBepcu-
TeTy Ta LleHTpanbHoi TematnyHoi ekcneaudii MiHictepcTsa
reonorii YPCP (kepieHuk — npodeccop J1.C. Maneubkun).
[onoBHe i JOCArHEHHs1 Take: Ha Uil kapTi Bnepwe Ans
YL, aK i ans iHWWX WwuTie, BigobpaXeHo He YSBHI, pecTas-
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poBaHi nepBuHHI hopMaLlii, a peanbHi napareHe3ncu me-
TaMmopivyHMX i MeTaMopdizoBaHMX Nopiad, TO6TO KOHKPETHI
cynpakpycTanbHi Ta MmeTamopdisoBaHi popmauii. Ak BBa-
XaloTb NbBIBCbKi BYEHIi, BaXXNUBE 3HAYEHHs i€l KapTu no-
ngarae we n 'y Tomy, Wo came ii BUKOPUCTAHO SIK reornoriyHy
OCHOBY ANS ABOX iHLWMX KapT 3 LbOro KOMMIEKTy, a came:
ana "Meoxumuyeckol Kapmbl Kpucmarsniu4ecKko2o OCHog8a-
Hus YUI" i "MemannozeHu4yeckol kapmabi", WO 3anoyaTtky-
Bano ysaranbHeHHs maTepiany He TiNbkv Ha TpaguuiiiHin
BiKOBI, a 1 Ha reonoro-cpopmadiiHin ocHosi. licna HabyT-
T [OCBiQy cknagaHHsa kapTw, €.M. Jlasbko Hamonir Ha
CTBOPEHHI gockoHaniwoi "Kapmsel eeonoaudeckux ¢ghopma-
yuti dokembpus YUI' macwtaby 1:500 000. PoboTy Hag
Heto 3akiHumnum y 1989 p., a cama kapTa Buiwnia 1991 p. y
OBOX BapiaHTax, OKPeMO POCICBKOI W aHrmincbLKO MOBa-
MU, 3 BiOMNOBIOHMMM MOSICHIOBaNbHUMKU 3anuckamu. Kapty
CKIaB KONEKTUB aBTOPIB — CNiBpobiTHMKIB JIbBIBCLKOrO YHi-
BepCUTETY Ta MPOBIOHMX reonoriB-3HiManbHUKIB ynpasniH-
HS Ykpreonoria Minictepctea reonorii CPCP 3 pi3Hux pa-
noHiB YL, 3a 3aranbHot pepakuieto €.M. lasbka Ta noro
sactynHukiB O.1. 3apuupbkoro Ta A.M. Jlucaka. Ha uin kapTi
HalnoBHiwe BigobpaxeHUih cTaH reonoro-gopmadiiHoro
posyneHyBaHHA gokembpiicbkoro dyHaameHTy YL Ha
nocnigoBHUX MopghonapazeHemuyHUX 3acadax, Wwo nons-
rae y BuUAINEHHi KOHKPETHUX reonoriyHux dopmadin sk pe-
anbHUX napareHe3ncis nopogHux Tin. MNpuHUMNU cknagax-
HS Ta 3MICT KapTu BUCBITMEHI 5K Y NOACHIOBaNbHUX 3anunc-
Kax, Tak i B okpemin npaui €.M. Jlasbka 1 cnisatopis, npu-
cBsAYeHin uin Temi [3]. 3rigHo 3 uieto npaueto: "KapTta € Bu-
paXxeHo 3a JOMOMOrol CTPYKTYPHO-PEYOBMHHMX Miapo3-
4inie cratnyHoto mogennto 6ygosu YL, sika 3a HasiBHOCTI
BiQNOBIOHMX OaHMX Nerko moxe OyTu TpaHcdopMoBaHa B
reoiCTOpWYHI, reogMHaMivHi Ta iHWi Moaeni peTpocneKkTmnB-
HOro XapakTepy, a TakoX BUKOpWUCTaHa NS MPOrHO3HO-
MeTarnoreHiyHux nobynos" (poc.) ("Kapma npedcmasnsem
coboli  8bIpaXXeHHyrd  C  [OMOWMbIO  CMPYKMYypPHO-
gewecmeeHHbIX rnodpasdenieHull cmamu4yecKkyto Modesib
cmpoeHus YL, komopas npu Haau4yuu COOM8eMmMcmeyHo-
wux OaHHbIX Jieeko Moxem 6bimb mpaHcghopmuposaHa 8
2eoucmopudeckue, eeoduHamudeckue u Opyaue modenu
pPempocrnekKmueHo20 xapakmepa, a makxe Uucrosib308aHa
0 MPOeHO3HO-Memarno2eHuU4Yeckux nocmpoerud") [3;
c. 28]. Ua mogenb cknagaetbCs 3 HaWMOLUMPEHILIOro Ha
ToM 4ac noginy dyHaameHty YL Ha HWM3KY reonoriyHmx
panioHiB, SKMM HadaHwuh cTaTyc i BiAnoBigHi Ha3Bw "cmpy-
KmypHo-gbopmayitiHux obsiacmel”, Ta NOBHOrO nepeniky i
BijoOpaXkeHHs Ha kapTi reonoriyHmx cpopmauini. Yci reono-
rivHi hopmadii hyHAaMEHTY po3dineHo Ha YoTUpKU Krnacu —
dopmalii cynpakpycTanbHi, MeTamopdi3oBaHi, MNnyToOHO-
MeTamopdiyHi Ta NAyTOHIYHI. KoxeH 3 knacie no3HayeHuin
iHoekcom, dhopmalii pisHMx KnaciB 06'eaHaHi y CTPYKTYpHO-
dopmaLinHi komnnekcu, wWwo, 34ebinbworo, BignosigawTb
BikoBUM nigpo3aginamM. KoHKpeTHi koMmnnekcn HanexaTb A0
LIecT TUMiB CTPYKTypHO-cpopmauiinux komnnekcis (CPK),
TEX MO3HAaYEeHUX BMacHMMK iHAekcamu. 3aranom iHOEeKC
KOHKpEeTHMX hopMaLiin Ha KapTi cknagaeTbecs 3 TPbOX Yac-
TUH — iHOEKCY HamnexHoCTi A0 knacy cpopmauin, iHOekcy
HanexHocTi Ao Tuny COK Ta 6ykB, WO NO3HaYalTb CKOPO-
YeHy HasBy chopmauini. Tak Gyna BTineHa y *uTTa gymka-
Mpist M.C. WaTcbkoro, siky noBHicTio noginas €.M. Jlasbko,
HeoaHOpPa30Bo i NOBTOPOBAaB | B35B 3a enirpad y oHin 3
yXe 3rafjaHux npaub: "Y noganblioMy Hayka Gyae 3acTto-
COBYyBaTW He nuLLe iHAEKCU BiKy, ane v ingekcn dopmadin.
Lle 6yne amBoBmxHO UikaBa reonoris” (poc.) ("B danbHeu-
wem Hayka 6ydem MpuUMeHsimb HEe MOJSIbKO UHOEKChbI 803-
pacma, Ho u uHOekckl hopmayul. dmo 6ydem usymume-
INbHO UHMepecHas eeonoaus") [9; c. 32].

Pasom i3 cyTto reonoro-cpopmadinHuMm acnektamm no-
kembpito, €.M. Jlasbko 3aBXau 3aMmaBcsl 3aranibHUMK Mu-
TaHHAMW KOPUCHUX KONanuH i MeTanoreHii, 3ocepeavs yBa-
ry came Ha LbOMy Hanpsimi gocnimpxkeHb. MNpobnemam me-

TanoreHii HWKHbOrO AOKEeMOpil0 AK OAHOMY 3 BaXNMMBMX
acnekTiB Aokembpincbkoi reonorii €8reH Muxannosuy no-
CTiIiHO MpuAINsB 3Ha4Hy yBary, ocobnmeo 3 1963 p., konu
BiH 04ONMB Kadeapy MOLUYKIB Ta PO3BiAKM KOPUCHUX Kona-
nuH JeBiBCbKOTrO YHIBepcuteTy. [locsarHeHHs €.M. Jla3bka B
Lin ranysi Baromi. 3a OCHOBY MeTanoreHi4YHnx AOCnimpKeHb
y4yeHun y3aB opmaLinHUA aHanisa poAoBULL, KOPUCHUX
konanuH. besgoraHHa norika nigkasana WoMy €4vHO npa-
BUMNbHUWA napazeHemuyHUl HanpsiMm pyaHo-copmauinHoro
aHanidy. To6To, igeonorilo napareHeTM4HOro niaxoay Ao
BUAINeHHs1 opmalivi 0yrno nowmpeHo 1 Ha pyaHi 06'ekTu.

AHani3 icTopii BUBYEHHS POLOBULL, MeTaniYHUX Kopuc-
HUX konanuH gae 3mory €.M. Jla3bkoBi 3actocyBaTu napa-
reHeTUYHUIN Nigxig 40 BMAINeHHs pyaHux dopmadin. Buai-
NEHHs pygoHuMX dopmMauiin Ha napareHeTUYHUX 3acajax
3abe3neuvye, sk nucas npo ue €.M. Jlasbko, BiATBOPEHHS |,
BiANOBiAHO,  HeoOXxioHy  OO'eKTMBHICTL  JOCHiAXEHb.
€.M. Jlasbko akueHTyBaB yBary Ha TOMY, LUO T€HETWYHi
nobyaoBu, WO CyNnpOBOAXYIOTb BUBYEHHA PyAHUX hopma-
uin, € He 3acobom, a MeTot hopmauiiHOro aHanisdy. Yye-
HWIA 0Br'pyHTOBaHO [OBOAMB, Lo 6e3 pyaHo-copmaLiiHoro
aHanisy HeMoXrnvBe CTBOPEHHS I'PYHTOBHOI HayKoBOI nig-
CTaBu Ansa UinecnpsiMoBaHMX MOLUYKIB 3 METOK BUSIBIIEHHS
Ta NPOrHO3yBaHHS POJOBULL, KOPUCHUX KonanuH. He meH-
e 3HayYeHHs BUAINEeHHA W cucTemaTmsauis pygHux dop-
MaLi MatoTb AN CTBOPEHHSs1 3a2asibHol Knacugbikauii pyo-
HUX podosul, SIKy MOXHa BMKOPUCTOBYBATW ANS MeTano-
reHiyHoro aHanisy 6yab-akoro 3 perioHis. CBinn 4OpPoOOOK y
Hanpsmi  pygHo-goopmadinHoro aHanisy €.M. Jlasbko Bu-
KnaB y nigpy4Huky "PyoHi chopmayii”.

BueHilt BBaxaB, LU0 HaBaXXnuBiLLOW 0COONUBICTIO Me-
TanoreHiYHoro HanpsiMy HaykoBMX AOCNIMKEHb, nepeayciMm,
€ Te, WO MeTaroreHiYHMn aHania HWKHbOro [oKeMoOpito
LWNTIB AaBHIX NNaTtopM r'pyHTYETLCA Ha reonoriyHmx ¢o-
pMauisix i CTpyKTypHO-chopMaLiiHUX KoMnnekcax, Biaokpe-
MIIEHMX 3@ napareHeTUYHUMK KpuTepiamn. Ak HeogHopa-
30BO BiH 3a3HayaB, reomnoro-copmauinHa 6asa meTtanore-
HiYHMX NOOYOOB € Hanob'eKTMBHILIOK 1 NpupoaHoto. Kpim
TOro, mMetanoreHiyHi nobynosn €.M. lNasbka 3aBxan Gynu
€BOMOLINHMMKN Ta AcKpaBo BigoOpaXkanu cnpsiMOBaHICTb i
HEe3BOPOTHICTb FeONOriYHMX MPOLECIB NPOTArOM YCi€l paH-
HbOOOKEMOpICbKOT icTopii 3eMHOi kopw. [ocnimkeHHsi
€.M. Jlasbka B ranysi meTtanoreHii paHHix eTaniB po3BuUTKY
3eMHOI KOpU I'pYHTYIOTbCS Ha aHanisi Bennye3Horo Matepi-
any mavxe no BCiX BiJOMWX POOOBULLAX LUMTIB AABHIX nna-
TOPM KOHTUHEHTIB. [ONOBHMMM MOMiroHaMu AN LUux me-
TanoreHiYHnX AOCHiMXeHb CTanu BigoOMi 3a MOro BMacHUMM
crnocTtepexeHHamMn AngaHo-BiTumcebkuin, YkpaiHcekui | ban-
Tiicbkuin WTK. Kpim Toro, BiH MaB Haroay nig yac MixHapo-
OHUX KOHrpeciB Ta 3apybikHuX BigpsoKeHb BiaBiaaTu 1 oco-
BucTo 03HaNMoOMUTUCA 3 HU3KOK poaosuw, KaHaacbkoro, IH-
nincbkoro, 3axigHo-aBcTpaninicbkoro wmtiB Ta  CxigHoi
Adpukun. €.M. Jlasbko AiLLOB BUCHOBKY, LUO Y PO3BUTKY
pyaoreHepyBarnbHUX NpoLECiB, @ OTXKe i pyaHux copmaLin,
BiAOyBanocs YepryBaHHsi €BOMOLINHMX i CTPMOKONOAiOHMX
etaniB. Ha eTani dopmyBaHHS MEBHOrO CTPYKTYPHO-
dopmaLifHOro KOMMMeKCcy PpyoHW Mpouec eBOSHoLioHY-
BaB, BOOHOYAC Ha pybexi M AesikuMu Komniekcamu npo-
CTEXEHO BMpasHui CTpubOK — BigbyBanacs sikicHa 3MiHa
reHeTUYHUX TUMIB PYOOreHHUX MpoLECiB, 3MiHMBCA Habip
BMAIB KOPUCHUX KOManuH i MacluTabHiCTb iXHbOro NposiBy.

3a €.M. JlazbkoM, ANsi HUKHbOAPXENCHKNX KOMMMEKCIB
TUNOBMMMW € MEPEeBaXHO HeMeTaniyHi pogosuwa rpadito-
BOi, anaTUTOBOi, (OrIOroniToBOi 1M BMCOKOrMMHO3EMUCTOI
dopmadin, BigoMa TakoX cMyracTta 3anisopygHa dopma-
uig. Ons ToHaniT-3eneHokam'ssHUX KOMMIIEKCIB HaBMakw,
XapakTepHi MeTaniyHi pogosuwia. MeTtanoreHii UMX KOM-
NNeKkciB, 3 SKMMU MOB'A3AHUA KOMOCanbHWUIA BUOYX eHOo-
reHHOT MeTanoreHiYHoi akTMBHOCTI, BiH NpuAinas ocobnmey
yBary. Pasom 3 O.B. bo6posum i A.O. CiBopoHOBUM, y4e-
HUM BUSBNIEHO reonoro-gopmauinHUiA KOHTPOMb 30510TOro
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3pYAEHIHHA 3ereHOKaM'sHUX MOSACIB | BUAINEHO TpY rONOBHI
30M10TOPYAHI hopmMaLii: KBapLOBOXUIbHY, 30MOTOHOCHMX
MiHepanisoBaHMX 30H i 30fI0TOHOCHMX Oxecninitis. MeTa-
NnoreHiyHa cneumdika apxencbknx 3eneHokam'sHux noscis
aoBegeHa €.M. Jlasbkom Takox Ha npuknagi pyaHux dop-
Mauin konbopoBux meTanis. Lle migHo-Hikenesa ¢opmadis
B KOMaTiiTax, Hikernesa dopmalis B iHTPY3UBHUX ynbTpa-
6asnTax, MigHO-HikeneBa copMaLlis B 0cafoBux nopogax,
MiOHO-UMHKOBO-KONYeaaHHa opmalis B marmaTtuTax Ban-
HSKOBO-NY>KHOI cepii Ta iH.

Baromym BHeckoM Yy MeTarnoreHito 3anisa € npaus
€.M. Jlasbka nNpo apxeWncebki 3anisopyaHi dopmaldii, ski Bu-
JineHo Ha niacTasi reonoro-copmMadinHoro aHanisy. Oyxe
CBOEPIAHOIO Ta HEMOBTOPHOK € METanoreHis rpaHiToigHo-
MEeTaoCafoB/NX KOMMMEKCIB MepLloi MOMOBWHU MPOTEPO-
3010. [locTaTHbO 3ragatv 3anisopyaHi N 3onoTopyaHi (do-
pMauisi 30fTOTOHOCHUX KOHFNoMepaTiB) riraHTU PisHUX Lu-
TiB CBiTy. Pesynbtatam meTanoreHiyHux gocnigXeHb npu-
cBAYeHa mMoHorpadia "Memannozerusi apxes" [11], nigro-
TOBNeHa Ao BuaaHHsA €.M. JlasbkomM pa3oM 3 NOro YYHSAMU.

3HayHnMm 3006yTKOM €.M. Jlasbka € poboTn, npucesave-
Hi Teopii pygoreHesy. Y HuUX po3pobneHo TeopeTuyHi Ta
NPpWKNagHi OCHOBWM HOBOTO B PYAHIN reonorii Hanpsmky —
TepMobaporeoximii  eHOoreHHux pyaHux copmauin. Le
Oynun nepLui y CBIiTOBIN NpakTuLi cnpobu nepeBefeHHs Mo-
LUYKOBO-OLiHIOBaNbHMUX AOCHiAXEHb Ha MPUHLMNOBO HOBUM
piBeHb, SKUA BGa3yeTbCA Ha KOHKPETHMX XapaKTepucTukax
pyOOreHHMX cuctem. TeopeTuyHi y3aranbHEHHS LbOro Ha-
npsiMKy gisnbHocTi €.M. Jlasbka BUCBITNEHI HAM pa3oMm i3
NOro y4YHsiMM B MoHorpadii "®u3uko-xumuyeckKue oCcHo8bl
MpO2HO3uUpPOo8aHuUss MmocmmMagMamu4yeckoeo opyodeHeHus"
(1981). Came B MOHOrpadgii BiH 3anoyaTtkyBaB LUe OAWH
HanpsiMOK reorioro-reHeTUYHNX JOCNigKEeHb, SKUA oaep-
XaB Hassy "nmpuknagHa TepMobaporeoximist". YucnenHi
nybnikauii BYeHOro 3pobunu BaromMvin BHECOK Yy nogarib-
LM PO3BUTOK YY4EHHSA NPO KOPWUCHI KOManuHu.

MomiTHMM BHeckoM Bynu OOCNIAXEHHA BYEHOro 3 po3-
BUTKY BYEHHSI NPO IMUOUHHI po3nioMu. PaHiwwe BiH BUAINMB i
onucaB MoHrono-OxoTcbkuiA rMMBUHHUIA po3nom y CxigHin
Agsii, a pasom 3 [1.11. Pe3Bum obrpyHTyBaB icHyBaHHs 3aka-
pnaTcbKoro rmmbuHHoro posnomy (1962).

3HauyHMMK 3p00yTKammn €BreHa Muxannosuya y nepa-
FOriYHiN LiSNbHOCTI € Linuin psi4 OCHOBHMX Ta creLianbHuxX
avcumnnid, cepen skMx ocobnuee Micue nocigae Kypc
"M'eonorisa CPCP". Moro noci6Huk "OcHoeb! peauoHanbHol
2eosnroeuu CCCP" (1975) BBaXkaBcs OCHOBHMM MigpyYHU-
KOM AMS Fe0sIoriYHMX cneuianbHOCTEN BULMX HaBYarbHUX
3aknagie PagsiHcbkoro Cotody. B ocTaHHi poku XKuTTs
€.M. Jlasbko nigrotyBaB HaBYanbHWIM NOCIOHWK "EHOO2EHHI
py0Hi gpopmauii* (2002).

3aranbHuin BHecok €.M. Jlasbka B HayKy BiHYalOTb MO-
Hag 230 ony6nikoBaHux npaub, Y TOMy 4umcri 8 ocobuctux
Ta 6 KonekTMBHMX MOHorpadin. Cepen Moro y4His — 8 Aok-
TopiB Ta 30 kaHaoupaTie Hayk. [MiWwoB i3 XuTTa BYeHUN 27
BepecHsa 2000 p. Ha 86-my poui XUTTS.

BusHaHHAM Bucokoro astoputety €.M. Jlasbka Oyno
NPUCBOEHHS OMY 3BaHHA "3acnyxeHui gisgy Haykn YPCP"
(1985) i Bpy4eHHa Haropoan Apocnasa Mypporo (1995).
Bin 6yB y4acHukom XlI-XVII cecin MixHapoaHoro reonoriy-
HOro KOHrpecy, uneHoMm MixxHapogHoi acouiauii no pygoyT-
BOPIOKOYMX PO34MHAX MiKBIQOMYOro TEKTOHIYHOrO KOMITETY
CPCP, psigy HaykoBux pag (Ceonoris gokemb6pito AH
CPCP, leoximia 3eMHOI KOpW), YNIEHOM €KCMepTHOI KOMICii
BAK CPCP, uneHom Kowmicii 3 npucympkeHHst [epxaBHuX
npewmin YPCP, uneHom ctpaTturpadiyHoro KOMiteTy, une-
HOM HW3KWN pefakuinHUX KOMeriin, rofioBo Ta YfieHoM crne-
LianizoBaHuX paj i3 3axXucTy gucepTauin.

Cepep BMaaTHUX y4eHUX Apyroi nonosuHu XX CT., 4us
JisnbHICTL Oyna cnpsiMoBaHa Ha OOCNIMKEHHS paHHIX eTa-
niB po3BUTKY 3€MHOI KOpW, odHe 3 NPOBiAHMX MicUb MOCI-
nae €.M. Naskko. Voro igei, npaui Ta ny6nikauii iioro yuHis

i MOCMiAOBHMKIB 3p0OOWNM 3HAYHWA BHECOK Yy reororito
oKpeMux perioHiB Teputopii konuwHboro CPCP. Barato
BYEHUX AepxXaBu 3anuwmnu rmunbokui cnig y reonorii. Oa-
HakK, Janeko He BCi BOHW CTBOPUIIN MPOTATOM XUTTS HAYKO-
Bi WKkonu. XKNMTTe34aTHICTb HAyKOBUX iaen Tinbku Toai 6yae
3abesneyeHa, AKLIO BOHM HabyayTb NOAANbLIOTO PO3BUTKY
B Npausax y4HiB-NnocnigoBHUKIB. TakMM y4eHUM i negarorom
6yB npodpeccop €sreH Muxannosuy flasbko. BiH 6yB nto-
OMHOI0 BMCOKOI KyNbTYpW, €HUMKNONeANYHNX 3HaHb i BYe-
HUM, OiSNbHICTb AKOro 3anviiuna sicKpaBuii cnif, y reonori-
YHUIA Hayui Ykpainn, konuwHboro CPCP Ta icTopii reonori-
YHOro ¢akynbTeTy JIbBIBCLKOrO yHiBEPCUTETY.
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PROFESSOR E.M. LAZKO — AN OUTSTANDING SCIENTIST AND PATRIARCH
OF LVIV SCHOOL OF GEOLOGY AND PRECAMBRIAN METALLOGENY:
TO THE 100™ ANNIVERSARY

Main, determinative for that time ideas and results of Prof. E.M. Lazko's investigations are presented. Among the main topics discussed, that
form the basis and determined peculiarities of scientific school on Precambrian geology and geological-and-formation investigation developed by
him at Lviv University, him about are such as specifity of early stages of the Earth's crust evolution and its irreversible development, application of
paragenetic method for geologic formation investigations of Precambrian complexes and wide implementation of this method into geological
practice, particularly during geological survey works on the Ukrainian shield. Main directions of the metalogenic investigations of the Early
Precambrian that carried out by E.M. Lazko and their relations with geological formation researches of the shields are considered. The contribution
of representatives of E.M. Lazko's scientific school in the development of formational geology, stratigraphy, magmatic geology and tectonics of
Ukranian shield is considered. These investigations landmarked the creation of of integrated geological model of the early Earth's evolution.

Keywords: Ukranian shield, formations, evolution, Lower Precambrian, Early Precambrian, Archean, Proterozoic, geological formations,
greenstone associations, metallogeny.
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MPO®ECCOP E.M. JIA3bKO - BbIOAIOLLUUACSA YYEHBIA U NATPUAPX
NbBOBCKOM LLWKOJbI FEEONIONMU U METANINTIONEHMU JOKEMBPUA
(K 100-JIETUIO CO JHA POXOAEHUA)

lMpueedeHnbl 2nasHble, onpedensioujue O71s1 ceoe20 speMeHuU, udeu u pesynbmamsi uccredosaHuli npogeccopa E.M. Jlazbko 8 obnacmu u3sy-
4YeHusi 2eosio2uu paHHe20 Aokembpusi. Cpedu 2naeHbIX MOIOXKEHUU, KOmMopble cmasau OCHosaHueM u obycrioeunu ocob6eHHocmu co30aHHoOU UM
HayyHolU wkKonbl doKkeM6pulickoli 2eosio2uu U 2e0s1020-¢hopMayUoHHbIX uccredoesaHuli JIbeoeckoz2o yHueepcumema, paccMompeHbl makue, Kak
cneyugpuka paHHUX cmaduli 380/1I0YUU 3eMHOU Kopbl, 060CHOBaHUE ee HeobpamumMo20 pa3eumusl, MPUMeHeHUe napazeHemMu4ecko2o memoda
2e0/1020-¢hopMayUOHHbIX uccriedoeaHuli K GoOKeMOBpPUliICKUM KOMIJIeKcaM Wumoe U wupokKoe eHedpeHUe 3mo20 Memooda U e2o pe3y/sibmamoe e
2€0/102UYEeCKYI0 NPaKMuKy, 8 4acmHOCmuU, 80 8PeMsi 2e0/1020-CbeMOYHbIX pabom Ha YKpauHcbKOoM ujume. Kopomko paccMompeHbl 2iaeHble
HanpaesieHUsi MemasislIo2eHUYecKux uccredoeaHuli paHHe2o0 Ookembpusi, Komopble ebinonHsan E.M.Jla3bko, u ux cesi3b C 2e0/1020-
hopMayuoHHbIM usyyeHueM wumos. PaccmompeH eknad npedcmasumernel Hay4yHol wkonbl E.M. Jlasbko @ cmaHoeneHue ¢hopmayuoHHOU 2eo-
nlo2uu YKpauHCKo20 ujuma u Hay4Hble pabombl 8 o6rnacmsx cmpamuzpaguu, 13Ma u )HUKU. OceeweHO 3HayeHUe WKOJIbI
E.M. Jla3bko Onsi co30aHusi obuwieli Modesnu 2eoso2udeckoll 38osIoyuu paHHel 3emiu.

Knroyeenie cnoea: YkpauHckuii wjum, ¢ghopmayuu, 38osiroyusi, HUXHuUli dokem6puli, paHHuUli dokemM6bpuli, apxeli, Ipomepo30l, 2eos102uYecKue
ghopmayuu, 3es1eHOKaMeHHbIe CMPYKMYypbl, MEMaJlsI02eHUs1.
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HOBI AAHI NPO YMOBU CEOUMEHTALLII KAPEOHATHOIO KOMMNMEKCY BEPXHbOI IOPU
HA TEPUTOPII NEPEOAAOBPYA3bKOIro NPOrnHY

(PexomeHAo8aHO 4YrieHOM pedakyiliHoi konezil 0-pom 2eos. Hayk, npogh. B.B. Ozapem)

HaeedeHo pe3ynbmamu KOMIJIEKCHUX MiKponasieoHmorso2iyHux ma MikpogayianbHux 0ocidxeHb 8epXHbLOKOPChKUX eidknadie
lepeddobpyd3bko20 pezioHy YkpaiHu. 32i0HO 3 YUHHOK cmpamuzpagiyHOH cxeMoro, 8i0K1adu eepxHbLOi opu Ha mepumopii [le-
peddobpyd3bko20 npo2uHy npedcmassieHi kap6oHamMHUM KOMIIEKCOM, y cknadi siko2o npucymHi pughozeHHi ¢ghauyii cepedHb0O20
0KCcghopAY-HUXHBLO20 KiMepuoxy, Ui mepu2eHHUMU J1a2yHHO-KOHMUHeHManabHUMU YMEOPeHHSIMU 8€PXHBbO20 KiMepuOKy—mumoHy.
lpoeedeHi docnidxeHHs1 o3eonusu enepuie susisuMU y yux 8ioknadax niaaHKMoHHY MikpoghayHy — MUHMUHIOU — 8 YymeOopeHHsIX
okcghopdy U mumoHy, 30ilicHumu MikpoghayianbHy xapaKkmepucmuky nopio, Ha yili ocHO8i cmaHO8UMU Hasi@HiCMb nesa2iyHuXx,
imoegipHo nepedpugosux, gidknadie eepxHLO020 MUMOHY ma 3apughosux ymeopeHb KiMepudxy, mumoHy ma mumoHy-6epiacy. Lje
Oasio nidcmaeu Onsi nepeiHmepnpemadii eiky, ¢payianbHo2o cknady ma ymoe ¢hopmyeaHHs gioknadie eepxHboi ropu lepeddobpy-
03bK020 npo2uHy. BuzHa4yeHo ¢hayianbHul cknad eepxHbOIOPCLKO20 KOMILIEKCY: 8 okcgopdi — nepedpughoea, pughoea, 3apughosa
gpauii, y kimepudxi — 3apughoea ma na2yHHa, y mumoHi — nepedpudpoea, 3apugpoea U na2yHHa ¢hayii. AHaniz eepmukanbHoi nociii-
doeHocmi nopid y docnidxeHux po3pizax A0380s1U8 8U3HAYUMU yMO8U ¢hopMyeaHHSI 8ePXHbOKPChbKUX eidknadie [Mepeddobpyd3b-
KO20 npo2uHy ma ix 3miHu y 4Yaci nid ensueom mpaHcapecusHo-pezpecugHux nodil. Y okcgpopdi eidknadu gpopmyesanucb Ha He-
2/1u60KOMYy MOPCLKOMY Wesbi: Ha NiedHi — 6inbw 251u60K0800HI NenaziyHi, Ha nieHiYHOMY cx00i — MinkogodHi 3apugboei, a pugho-
ea 30Ha npocmsizanacb Ay20r0 3 MieHiYHO20 3axody Ha niedeHHul cxid. Tpueanuli peecpecueHuli hoH 3ymosue eepmuKasibHy 30-
HanbHicmb pughosux criopyd okcghopdy e pezioHi. Y pe3ysibmami 3Ha4YH020 06MiniHHsSI 6aceliHy 8 paHHLOMY KiMepuoxxi nenazidyHi
gidknadu okcgpopdy 6ynu nepekpumi MINIKOBOOHUMU ymeOPeHHsAMU, a Ha 6inbwil YacmuHi mepumopii no4ana ¢ghopmysamuchb
egaropumosa s1azyHa. Y mumoHi eHacnidok 2nobanbHoi mpaHcepecii 6i0Hosunucb MOPCbKi yMo8u Ha niedHi ma e yeHmpi npoau-
Hy, Oe gidbysasnocb Hakonu4eHHs1 KapboHamis, a Ha NiOHsaMilu nepudgepii 6aceliHy npodoesxyeana icHyeamu nazyHa. Kap6oHamuul
KOMI/IeKC 8epXHbLOI ropu y pezioHi e nodanbwomMy 6ye 3Ha4yHO epodoeaHuli, 4acmMKoeo nepexkpumuli HacyeHUMU CmMpyKkmypamu,

momy yinicHull pugho2eHHUl KoMneKkc mym 8iocymHid.

Knro4yoei cnoea: eepxHs ropa, Mikpoghauii, muHmuHiou, ¢ghopamiHighepu, lNepeddo6pyd3bKuli MPoO2uH.

BcTtyn. BepxHbotopcbki BigknaauM pasom 3 KperaoBumm
CKnafalTb BEPXHI0 YacTuHy po3pisy Nepennobpyasbkoro
nporvHy. [ns 1opcbKoro NporvHy xapakTepHa acuMeTpuy-
Ha 6ygoBa: CcTpiMKe MiBAEHHE KpWMo, WO 3ansirae Ha gyH-
nameHTi oporeHy [MiBHiyHOT Jobpymxi, Ta Ginblw noxune
niBHiYHe, WO 3andarae Ha ApeBHbOMY dyHAameHTi CxigHo-
eBponencbkoi nnatdopmu. MpocTaraHHA NPOrnHy y 3axia-
Hil YacTuHi cyOLUMPOTHE, y CXiOHi YacTuHi — niBOEHHO-
cxigHe. Ha niBgeHHOMY 3axofi OPCbKi Ta HUXHbOKPEeNaoBi
YTBOPEHHS! NEepekpuTi HacyBOM HWXHbLONPYTCHKOrO BUCTY-
ny MiBHiyHOT Jo6pyaxi [4, 11] 3 amnniTy4ol0 ropusoHTarnb-
HOro nepemilleHHs noHag 10 km [2, 12].

3rigHo 3 YnHHOW cTpaTurpadidHo cxemoto [13], y ix
cknagi BuaineHo micuesi cTpaturpadiyHi Niapo3ninvu Hux-
HbOrO OKcopAy, CepedHbOro okcopay-HMXKHLOrO Kime-
pUOXy, BEPXHLOTO KiMepuaxy v TUTOHY (puc. 1).

Bigknagm HWKHLOro-cepeHbLOoro okcdopdy MoLIMpeHi y
3axioHOMY panoHi Ta flokanbHO Y LieHTparnbHOMY 1 NpeacTas-
NeHi BarnHsAKaMn Ta Meprensimm 3 npoLLapkamMmun aprinitie (Bep-
XHs nigceita 6onrpaacekoi csitn). [atoBaHi 3a Montockamm,
MICTATb  TakOX KOMMfekc chopaMiHidep cepeaHboro-
BEPXHbLOIO OKCPOpAY W TPaH3UTHI BUAM HaHOMMaHKTOHY [13].

B o6cssi cepenHboro okcchopay-HUXKHBOMO KiMEPUKY
BM3HAYEHO TpW CBiTM, LLO 3aMilllyl0Tb OfHa OOHY MO nare-
pani. Y 3axigHoMy Ta, 4acTKOBO, LEeHTparibHOMYy panoHax
NOLUMPEHi TMWHW, aneBponiTh, MiICKOBUKM, BPekYii, y HUXKHIN
YacTuHI 3 npollapkamu BanHskiB (anyaTtcbka ceita). BoHu
JaToBaHi 3a aMOHiTamMy cepeaHbOro Ta BEPXHbOTO OKC-
dopay, HWKHLOTO KiMEpUOXy, OXapakTepu3oBaHi TakoxX
OeHTOoCHUMK dhopamiHihepamn, OBOCTYIKOBMMM MOJKOCKa-
MU Ta  CMOPOBO-MUIIKOBMM  KOMMIEKCOM  OKchopa—
KiMepWA3bKOro BiKy, HAHOMMAHKTOHOM. Y LeHTparnbHOMY Ta

nokanbHO Yy CXigHOMY panoHax BOHU 3aMillyloTbcs pudo-
reHHUMW BanHAKkaMn 3 npoLuapkamun BanHUCTUX MuH (kasa-
KnificbKa CBiTa), SKi MICTATb aMOHITK, GEHTOCHI dhopamiHice-
py, Kopanu i Bpaxionogn cepedHbOro Ta BEPXHbLOrO OKC-
dopay, okcopay-kKimepuoky. Y CXigHOMYy parioHi noLumMpeHi
OioKNacTUYHI BamnHsAKM, Ha NIBHOYI — BarHsKW, aneBporiTh,
nickoBukn (capaTtcbka cBiTa). lMopoan oxapakTepu3oBaHi
6eHTOoCHUMK dhopaMiHihepammn  okcdopay-KiMepuaxy, Ko-
panamu cepefHbOro Ta BEpXHbLOro okcdopay, bpaxionoga-
MU BEPXHBOrO OKCPOPAY-HUKHBOrO KIMEPUOKY, ABOCTYIIKO-
BMMW MOSOCKaMK, OCTPaKoAamu, HAHOMMTaHKTOHOM.

Bigknagn BepxHbOro KiMepuaxy nowmpeHi Ha BCin Te-
puTopii NPOrvHy 1 NpeacTaBneHi Y HUXHIA YacTuHI CcTpoka-
TO 3abapBreHVMM nopogamu — rfMHaMu, aneeporiTamu,
nicCKOBMKaMM, KOHrfioMepatamn i BanHAKamu, y BEPXHiA —
rincamu, aHrigputamu i ranitamm (KoHrasbka csita). MNMopo-
ON MICTATb aMOHITU HMXKXHBOrO Ta BEPXHLOTO KiMepuoxy,
[BOCTYIIKOBI MOKOCKM KiMepuaxKy-TUTOHY, 6eHTOCHI chopa-
MiHicbepn okcdopay-kKimepuaxy, Kimepuasbki naniHOKOMM-
nieKkcu Ta xapoBi BOAOPOCTI.

TWUTOHCbLKI YTBOPEHHS BUAINATLCA HA BiNbLUin YacTuHI
TepuTopii MpPOrvHy 1 cknageHi cTpokato 3abapBneHummn
TEpPUreHHUMK nopoaamu — rnMHamu, aneeporiTamm, nicko-
BMKamu, rpasenitamu, MIiCTATb NPOLUapku rinciB Ta aHria-
puTiB (Yagup-nyH3bka cgita). CBiTa naneoHToNoriyHo oxa-
pakTepunsoBaHa fnuLle Y HUXKHIN YacTWHI, Ae MICTUTb MOSio-
CKWU KiMepua3bKoro BiKy, YMOBHO BiHeCeHa [0 TUTOHY 3a
NornoXeHHsAM Yy po3pisi. MNepekprBatoTbes Ui Bigknagn He-
3riAHO KOMPATCLKOK CBITOK HIDKHBOI Kpenamn — CTpokaTuMm
TEPUreHHUMM MopoAamMM, NarneoHTONOMNYHO He oxapakTe-
pu3oBaHMMK, Ta roTepuB-6apemMcbkMMKM  HOpMarbHO-
MOPCBLKUMUN YTBOPEHHsIMM [9].

© Xab6iHa H., AHikeeBa O., Camapcbka O., 2015
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Puc. 1. CtpaturpacpiuHe po3uneHyBaHHs BigknaaiB BepXHbLOi lopu Ta 6epiacy—-BanaHxuHy lNepeano6pya3sLKkoro nporuHy
(3a O.M. M'atkoBoto, J1.®. NMnoTtHikoBoto, O.A. LLeBuyk [13])

MocTtaHoBKa npo6nemu. HaBegeHa 3rigHO 3 YMHHOM
cTpaturpadivHoto cxemoto [13] xapakTepucTuka Bigknagis
[O03BOISIE BU3HAUYUTK, LIO BiKNagu BEPXHBOI HOpU Ha Te-
puTopii Mepennobpya3bkoro NporvHy npeacTaBneHi Kap-
OOHaTHMM KOMMIEKCOM, Y CKNafi SKoro NpuUcyTHi pudoren-
Hi dpauii cepegHbOro okcopay-HMXKHBOIO KiMEepUAXY, i
TEPUreHHUMN NaryHHO-KOHTUHEHTaNbHUMWN  YTBOPEHHAMM
BEPXHbOrO KiMEepPUIKY-TUTOHY. [ManeoHTonoriyHo gosene-
HO cepefHbO-MiI3HbOOKCHOPACLKMIA BiK NOpig pUdoreHHUx
Ka3aknincbKol Ta capaTCbKOl CBIT Ta cepeaHbooKCHopach-
KNA-paHHLOKIMEPUA3bKUIA BiK anyaTcbKol CBiTU. KOHrasbky
CBiTY cnig AaTyBaTn B 06cCsi3i KiMepuapky 3a HasiBHICTIO
aMOHITIB HMKHBOIO 1 BEPXHBbOIO KiMEPUOXKY, @ HUXKHIO Yac-
TWUHY YaTUP-NYH3bKOI CBITU, OXapaKkTepn3oBaHy Kimepuasb-
KO MakpodpayHOI, TaKOX Cnif BiAHOCUTU OO KiMepuoxy.
TWUTOHCLKMIA BiK TEPUIrEHHO-NAryHHUX BigknadiB He o6r'pyH-
TOBaHO MareoHTOSOrYHO, a NepekpMBalTbCA BOHU Tepu-
reHHUMM MopoAaMn MMOBIPHO PaHHbOKPENOOBOrO BIKY,
payHiCTUYHO He OxapakTepu3oBaHNMMU.

CrtpaturpadpiyHe po3uneHyBaHHS BiOKNadiB BepPXHbOi
topn Mepennobpyasbkoro perioHy Ha TenepilHin Yac He-
0OCTaTHbO AeTanbHe Ta He 3aBxau dayHiCTUYHO 0brpyH-
ToBaHe BHacnigok 6aratbox npuyuH. Lle nodcHioeTbes, y

nepLy yepry, dparmeHTapHuMm Bigbopom kepHa npu Oy-
PiHHI CBEPAMNOBUH, @ TakoX AyXe HepiBHOMIPHUM po3noAi-
fIOM OpraHiYHMX peluTok Yy Bigknagax, WO 3yMOBMEHO iX
(haLianbHOW HanexHICTI0 Ta 4YacTo He3afoBinbHoW 306e-
peXeHICTI0 HaBiTb MPU 3HAYHIN KiNbKOCTi ek3demnnspis. [y-
Xe ycknagHoe cTpatudikadito Bigknagie cydacHa CTPyKTy-
pa [Mepennobpyasbkoro nporvHy, skui aBnsie  cobotro
ckrnagHonoOyaoBaHuii rpabeH, LWwo po3dutnii Ha 6noku [6] 3
BepPTUKaNbHOK aMnliTy4oK 3MILLEHHS A0 KiflbKacoT MeTpiB
i HaBiTb NepLumnx kinometpis [10].

OTxe, icHylOTb CcyTTeBI Nnpobnemn y cTtpaTturpadii Bepx-
HbOi topu Mepennobpyasbkoro nporvHy. MNpoBegeHe Hamu
[OBMBYEHHS MaTepianis OypiHHs [O3BONWMO BMepLUe Bu-
SABUTU MNAHKTOHHY MikpodpayHy — TWHTMHIOWM Y Bigknagax
okcchopay ¥ TUTOHY, 34INCHUTU MiKpoddaLianbHy XxapakTepu-
CTUKYy MOpiA, BCTAHOBUTU HASIBHICTb MOPCBHKMX YTBOPEHb
TUTOHY Ta TUTOHY-Oepiacy. Lle pano nmigctaeu ans nepeid-
TepnpeTauii Biky, dpauianbHOro cknagy ta ymoB oopMyBaH-
Hs1 Bigknagis BepxHboi topu MNepennobpyns3skoro NporvHy.

MaTtepianu Ta meToau pocnigxeHb. [NpoBegeHO KOM-
nrnekcHe AOCNimKeHHs maTtepianiB GypiHHS Bigknaaie Bep-
XHbOI topu Ha TepuTopii Mepennobpyasbkoro NporuHy
(nnowii CongHa, OsepHa, lMpoxopiecbka, opogHeHcbka)
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(puc. 2). 3actocoBaHO MeToAM MiKpOManeoHTOMOriYHOro,
MikpodhaLianbHOro, ceanMeHTonoriYyHoro axanisis. [po-
aHanisoBaHo Ta Yy3aranbHeHo paHi  J1.d. PomaHoBa,
B.C. Criiocaps, I.B. Boituyk, B.I'. Oyny6, P.A.Newyxa,
B.M. MNMonyxToBu4a Ta iHWKMX AOCIgHUKIB.
JliTonoro-hauianbHa Ta naneoHTonoriYHa xapakrepuc-
TUKa BEPXHBLOKWPCBLKMX Bigknagis MNepennobpynsskoro npo-
TMHY CBiQYUTbL MPO Te, L0 BOHW Hanexartb 40 pUd)OreHHoro
nosicy niBHiuHoI nepudepii TeTicy, Akuii Ha TepuTopii Ykpai-
HW MPOCTAraeTbCsl 3 MIBHIYHOrO 3axody Ha NiBAEHHWI CXid
yepes Kapnatcbkui, 3axigHo-lNpruyopHomopcbkuii Ta Kpum-
Cbkui perionu [15]. Bnpogox MisHbOi lopy B3A0BX MiBHIYHO-

ro kpato TeTicy yTBOopunacb cuctema MoMipHO rmMubokux Ta
HernMBoKNxX KpamoBmx Ta enikoHTUHEHTaNLHUX MOPIB, Y SKMX
BiAOyBanocb nepeBaxxHO kapboHaTHe ocadKoHarpoMagKeH-
HA. Cmyra pudoOyayBaHHS, OCOGNMBO aKTUBHOMO Yy OKC-
dopacbkuin yac, npocraranace Big lliBHiYHOro KaBkasy uye-
pe3 TepuTopito PymyHii, MNonbuwi, Himewunnu, LBenuapii,
cxig ®paHuii Ta lcnaHii, nisgeHs MopTyranii go Texacy Ta
Hbto-Mekciko [17]. Pudm uporo nosicy GinbLiicts gocnigHu-
KiB NOAINSiE Ha TP OCHOBHI TUMNKW — rybKoBO-MymoBI naropou,
XapakTepHi Ansa 3arnMbrneHoi YacTuHu wernbady, Kopanoso-
CTpoMaTonopoBi Ta MikpobianbHi cnopyan, a Takox ix pis-
HOMaHITHI NoegHaHHs [16—18 Ta iH.].
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Puc. 2. CxematunyHa nitodpauianbHa kapTa Bigknagis TutoHy lNiBHi4HO-3axigHoro NMpuyopHoMop's:
YMOBHI no3HayeHHs: 1 — HymxHbonpyTcbkuii BUCTYN MiBHIYHOT Jo6pyaxi; 2 — perioHanbHi po3nomu; 3 — rpaHuui nitodadin;
4-8 — Bigknaam: 4 — npubepexHi M1HNCTI, 5 — nilaHo-aneBpuToBI, 6 — NaryHHi TepureHHo-cynbdaTHO-KapboHaTHI, 7 — BiKPUTO-MOPCHKI,
8 — MinkoBoaHi GiorepmHi; 9 — NiBHIYHA Mexa NoLuMpeHHst Biaknagis; 10 — dauianbHi pavioHu [13]: | — 3axiguuin, || — LleHTpanbHui,
11l = CxigHun. OpraHiyHi pelTky: a — kopanu, 6 — MOxoBaTKK, B — ryOKku, r — 3eneHi BOAOPOCTi, A4 — UiaHei, € — MOPCbki Kaku,
X — KpUHoiZei, 3 — Moncku, | — bpaxionoau, kK — hopamiHicpepu, N — TUHTUHION

Pe3synbTatn pocnimxeHb. Bigknagu pudposoi  dauii
nowmMpeHi B34OBX NiBHIYHO-cxigHoro 6opty [lMMepennobpy-
A3bKOrO MPOrMHY M PO3KPUTI CBEPANOBUHAMW Ha MroLax
lotewTn, bamaknisa, Yagup-JlyHra, Ctapi TposiHu, Mpoxo-
piecbka, Kinisi, ConsiHa Ta iHwWi. Mosic Giorepmie okcdopay-
HIDKHBOTO KIMEPWDKY MPOCTAraeTbCa AYyrow 3 MiBHIYHOMO
3axody Ha niBAEHHWUM cXif i npeacTaBneHun Yy NiBHIYHUA
YacTWHI BOOOPOCTEBO-MOXOBATKOBO-KOPAoBMMM Crnopyaa-
MW, SKi iHTepnpeTyloTbes Sk 6ap‘epHunin pud [7, 8], a y nis-
OEHHIN — NepeBaXHO BOAOPOCTEBO-MikpobianbHUMK Giorep-
mamu. [Ins pudosoi dauii xapakTepHa BepTUkanbHa 30Ha-
TNbHICTb: Y HWKHIN YacTUHI — BIOHOCHO rMOOKOBOAHI Bigkna-
Oy MyrnoBux naropbiB i3 3anvkamy rybok, Buile — pudoBi
BanHsikM 3 KapkacHUMu pucobyaiBHMKamMm, pisHOMaHITHUIMK
pudontobamun Ta BENMKOK KiNbKiCTIO MikpobianbHux arpera-
TiB (MiKpuTUH — 3a |. Nagy). Y BepxHiit YacTuHi NpuCyTHi Min-

KOBOAHi OHKONITOBI BanHsAKK [6] Ta Yacom cTpomaToniti, ki
BKa3yloTb Ha NPUMNOBEPXHEBI YMOBUW. Taka 30HaNbHICTb TU-
nosa Ans pudis lMiBHIYHO-TETUYHOI NPOBIHUIT 11 3ymoBneHa
3aranbHOK PErpecUBHOID TEHAEHLIE Ta NOCTYNoBMM O6Mi-
NiHHAM BaceiHy NpoTArom okcapopay.

Ha niBHiYHWI cXig pudboBuiA Nosic OKCAOPAY-HWKHLOTO Ki-
MEPUIDKY 3aMilLlyeTbCs 3apucpoB1MU MINKOBOOHUMM Bioknac-
TUYHVMK BanHsikamu, gani Ha NiBHiY — BanHsAKaMu, anesponi-
Tamu, NicCkoBUKaMK1, Ha NiBAHI Ta cxodi NPOr1Hy NPUCYTHI Ban-
HSKU 3 NpoLuapkamm NiCKOBUKIB, anesponiTie, AonomiTis [13].

Ha nisoeHHuI 3axig pudoBuiA MOSAC 3amillyoTe nepen-
puchoBi  BigknagW, NpeacTaBneHi  TepPUreHHO-TMUHUCTO-
KapOOHaTHUMM YTBOPEHHAMW — BanHSAKaMu Ta Meprensamm 3
npoLuapkamn arneBponiTiB, NiCKOBUKIB Ta aprinitis. Cepen
BanHsKIB BUOINSOTLCS NENITOMOPMHI, MMUHAUCTI, anespuTuc-
Ti, OpraHoreHHo-neniToMopdHi Ta ooniToB.i pisHoBUAM [1].
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Y nenariyHux (nepegpudoBux) Bigknagax 3axigHoro
pavioHy Ha nnowi O3epHa HamMu BU3HAYEHO KOMMIIEKCU
NNaHKTOHHOI MiKpodbayHn OKcopACbKOro BiKYy — MNnaHkK-
TOHHI hopamiHicpepu Globuligerina oxfordiana (Grig.) Ta
TUHTUHION Foliacella propartula Makar., F. orbiculata
Makar.,  Scalpratella  angustioris Makar., Rosiella
tintinnubulum Makar., Borzaiella terekensis Makar.,
Borziella slovenica (Borza), Dobeniella cubensis (Furr.-
Berm.), Almajella cristobalensis (Furr.-Berm.), Praet-
intinnopsella  andrusovi Borza, Semichitinoidella sp.,
Crassicollaria sp. (cB. O3epHa-1, iHT. 600-727 m) (Tabn. 1).
Y BepxHin YacTuHI LMX Bigknagie BUAiNeHo Bigknaau Bepx-
HbOro okccopay 3a OeHTocHMMM  hopamiHichepamm
Marssonella  doneziana Dain, M. jurassica Mitjan.,
Haplophragmium  coprolithiformis Shwag., H. aequalis
Roem., Quinqueloculina frumenta Azb. et Danitsch.

MenariyHi Bigknagu HWXHBOrO OKccopay HamMm BUSIB-
NeHo B LeHTpanbHOMY panoHi Ha nnoui Mpoxopiscbka y
nopogax, Lo paHiwe gaTyBanucb kenoseem [5]. Tyt Bu-
3Ha4YeHO  KOMMMEeKC  TUHTWMHIL  okcdopny  Rosiella
tintinnubulum, Scalpratella angustioris, Foliacella
propartula, F. orbiculata, Dobeniella cubensis, Borzaiella
terekensis, Praetintinnopsella sp. (cB. MNpoxopiBcbka-1,
iHT. 1216—1374 m) (Tabn. 1). Buwe, 3 rmubuHn 1156 M,
3andaratoTb pudoBi Bigknaaun okcdopay 1 kimepuaxy [5].

MepegpudoBy dauito okcopay-HMKHBOIO KiMepumxy
PO3KPUTO OYPIHHAM TakoX Yy MpuAyHanCbKin YacTuHI npo-
rmHy, Mix odepamn Kotnabyx i Kutan. Bigknagn sepxHboi
OpY TYT NpeacTaBfieHi Y HWXKHIA YacTUHI IMMHUCTUMK Ban-
HSKaMW Ta MeprensmMu, pisHOK Mipol aneBpuUTUCTMMMU, LLO
nepexoasTb y BanHUCTI ApiOHO3EPHUCTI aneBponiTu; BULLE
Nno pos3pidy BOHM 3aMilLytOTbCA CTPOKATUMWU TEPUreHHO-
rMAHUCTUMUX BigKnNagamu Ta yropi — naykow cyrnbgarHo-
ranoreHHnx yrteopeHb. Jluwe ceepanosuHoo ConsHa-3
poskpuTo pudosy daduito [1].

Y pesynbTaTi HawmMx JocnimkeHb, Ha nnowi ConsHa
BUSIBIEHO, L0 Y pO3pi3i, PO3KpMTOMY CBepAoBuHOW 11-C,
NPUCYTHI MinkKoBoaHi (iMOBipHO, 3apudoBi) Bigknaan HWX-
HbOro KiMepumxy (iHT. 787,3-757,3 M), a TakoX nenariyHi
BiAKNaan BEPXHbOrO TUTOHY (iHT. 728—730 m).

Bigknagu HWXHbLOrO KiMepUaXy TyT nNpeacTaBneHi neni-
TOMOP(HMMU ApiGHOrpyaKyBaTUMU BamnHsAKaMyu — CUSbHO
aneBpUTUCTUMU MMHUCTUMUN NenMikpuTamn. YacTtka anes-
puToBOro Marepiany 36iMnblUyeTbCs OOrOpU A CTaHOBUTL

TuHTHMHIgM 3 BigknaaiB BepxHboi opu MNepesao6pya3bKoro nporvH

10-40%. 3epHa pisHoro po3mipy (Big ApibHoaneBpUTOBUX
0o ApibHoniwaHux) i cTyneHsa obkaTaHoCTi (Big KyTacTux Ao
obkaTaHuX), 4acTo KOpoAOBaHi, NpeacTaBneHi nepeBakHO
KBapLuoMm, 3pigka nonboBumu wnatammn. MicTatb cekpeLinHi
Ta arnTuHyYi bopamiHidepun, ynamkn cepnynig, BoAo-
pocTen, MOXOBaTOK, Y BEPXHIN YacTUHI — XapoBi BOAOPOCTI,
ByrnedikoBaHuin pocnuuHuii aetput. OpraHivHi peLuTky,
ocobnmBo arnTuHytoYi chopaminichepn Ta xapoBi Bogopo-
CTi, MIKpMTM30BaHi, rpaHynbOBaHi, AeKonuM B 0OOONOHKaXx
UiaHen. 3aranom BUrMSA4 Ta CKnag OpraHiyHuUX peLuToK CBi-
O4YnTb NPO HECNpUATAMBI YMOBWM ANS iXHbOrO iCHyBaHHS
(ycknagHeHuWid [OCTYyN HOpMarnbHO-MOPCBKMX BOA, KOMu-
BaHHS COJIOHOCTI, CUMbHUIA BNMB CTOKY i3 cyxogony). MNo-
poau MICTSATb acouiauito opamiHidbep paHHLOrO KiMepu-
oxy — Quinqueloculina ex gr. frumenta, Nautiloculina

oolithica  Mohl.,  Pseudocyclammina lituus (Yok.),
P. cf.ukrainica Dain, Streptocyclammina muluchensis Hott.,
Haplophragmium  ex.gr.  coprolithiformis, H.ex gr.

suprajurassicum Schwag. — GeHTOCHi Buau, cepen SKMX
OOMIHYIOTb MeLUKaHLi MINKOBOAHMX 3acTiiHuUX ymoB [3],
iMOBIpHO, 3apuncoBOi NaryHu.

Bigknagu TUTOHY NpeacTaBreHi TakoX MMUHUCTMMKN Ba-
NHAKaMu, NpoTe X MikpodauianbHUI Ta OpraHivyHUn cknag
CYTTEBO 3MIHIOETLCA. Lie rmMUHMCTI MikpUTH, WO nepexoasTb
y NenMikpuTh, NoA4eKyau OAHOpIAHI, nogaeKkyawn rpyakyBari
(bioTypboBaHi), MicusaMM HenpaBuNbHO-MiKpOLLAPYBaTOI
TEKCTYpW, 3 NipUTM30BaHMMM iHTpaknactamu. AnespuTtoBa
Oomillka ctaHoBuTb 5-7% i npeacrtasneHa gpibHoanespu-
TOBMM KBapLIOM. 3 OpraHiyHMX peLuToK NPUCYTHI TUHTMHIAN,
KPYMHi CUNBbHO MIKpUTU30BaHi (4acom go "TiHen") dhopami-
HidepKn, NOOAMHOKI hparMeHT! MOSIOCKIB Ta BOAOPOCTEN.
Mopopaa piBHOMIpHO fonomiTu3oBaHa (opibHOKpUCTanivyHKMI
nonomit). OpraHiyHi peLTkM YacTo BUNYryBaHi, BUNOBHEHI
YaCTKOBO KPWUCTaniyHUM KamnbLMTOM, YAaCTKOBO BTOPUHHWUM
rincom. PopamiHidbepn npencTaeneHi Bugamu Haurania
amiji Hens., Pseudocyclammina cf. lituus, TUHTUHIONM —
Calpionella alpina Lor., C. grandalpina Nagy, C. elliptalpina
Nagy, Tintinnopsella carpathica (Murg. et Fil.) (tabn. 1).
Takuin koMnnekc NnpuTamaHHUn nepegpudoBUM Bigknagam
BEPXHBLOrO TWUTOHY, a MikpodpalianbHa XapaKTepucTuka
nopig cBigYMTb NPO YTBOPEHHS B YMOBaX BiAKPUTOrO He-
rMMBoKoro Wwenbdy 3 HOPMarbHOK COMOHICTIO A MOMiIPHUM
rigpOAVHAMIYHUM PEXMMOM.

Ta6bnuuys 1

10

1-5 — THTKHIgKW okcdopay: 1 — Dobeniella cubensis, 2 — Scalpratella angustioris (cB. O3epHa-1, iHT. 600-607 m),
3 — Foliacella propartula, 4 — Borzaiella terekensis, (cB. O3epHa-1, iHT. 650-657 m), 5 — Foliacella cf. propartula (cB. MpoxopiBcbka-1,
iHT. 1366-1374 m); 6-10 — TUHTMHIQW TUTOHY: 6 — Calpionella alpina, 7 — Tintinnopsella carpathica, 8 — Calpionella grandalpina,
9 — C. elliptalpina, 10 — C. alpina (cB. ConsiHa-11, iHT. 728-730 m). MacwrtabHa ninivika = 0,1 Mm
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Y LeHTpanbHin YacTuHI NporMHy Ha nnowi MopoaHeHchb-
Ka, Ae Buainanuckb Bigknagm okcdopay (iHT. 1675-1418 m) i
KiIMepUmK-TUTOHY (iHT. 1418-525 m) [5], Hamu BUABNEHO Min-
KOBOAHI pudoreHHi yTBOpeHHA B 06ca3i  okcdopay-
HWXKHBbOrO Oepiacy. 3a HawuvMy gaHuMK, y LUbOMY PO3pisi
BigKnaan BepxHbOI IopU PO3KPUTO Ha rmubnHax 1957-525 m.
Bioknaam okcdopay (1949-1957 m) npencraBneHi nepelua-
pyBaHHsIM BanHsikiB Ta aprinitis. BanHsiku GioknacTuyHi rnu-
HWUCTI nickyBaTi 3 Kopanamu, ronkoLKipUMU, BOAOPOCTAMMU,
MICTATb  dhopamiHichepy cepeaHbOro-BepxHLOro okcdopay
Trocholina ukrainica Kapt. Ta iHwi. Bigknagn kimepuaxy-
TUTOHY BM3HAYatoTbeA B iHTepBani 1949-1607 m i cknageHi y
HWXHIN YactuHi (1900-1049 m) nickoBMkamy 3 mpoLuapkamm
BarHsKiB, BULLE — BIOKNaCTUYHUMU U OHKOMITOBUMU BarHs-
Kamu GiorepmHoro Burnsgy Ta gonomMitamu. BoHu mictatb
dopamiHichepu Trocholina alpina (Leup.), Quinqueloculina
podlubiensis Terest., Q. verbizhiensis Dulub, Orbignyoides
podolicus (Cushm. et Glaz.) Ta iH. Buwe, B iHTepBani 1607-
1464 wm, cbayHiCTMYHO OGrpyHTOBaHI Bigknagn TUTOHY. TyT y
BIiOKIMaCTUYHMX BamHAKax 3 NpoLllapkaMu FMUH BU3HAYEeHO
KoMmnnekc copamiHidpep TMTOHY — Pseudocyclammina lituus,
Quinqueloculina  podlubiensis, Bramcampella arabica
Redm., Alveosepta powersi Redm. Ta HWKHbOrO TUTOHY —
Conorboides marginata Lloyd, Astacolus cf. tumifactus
(Pjatk.) (iHT. 1496-1503 m). Buwe Bigknagu npepacTaeneHi
BiOKNaCTUYHUMU 1 MIKDUTOBUMU BarnHsikamu, rivHamu1, anes-
ponitTamu (3a kapoTaxeM — TOBLLIEIO [MWH 3 Nnactamy BanHs-
KiB), SKi MiCTATb acoujaujto dopamiHidep Mi3HLOro TUTOHY —
paHHboro 6epiacy — Bramcampella arabica, Everticyclammina
eccentrica Redm. Ta iH. (iHT. 1418-1425 m). Yci komnnekcu
dopamiHidep npencTaeneHi 6eHTocHUMKM cdbopMami, ski Ts-
XitoTb 10 pUchoBMX Ta HABNMXKEHUX [0 HMX yTBOPEHb [3]. MNe-
peKkpuBatodi BigknaaM KEPHOM He OxapaKTepusoBaHi, a 3a
reoiayHUMK  NoKasHMKamy Ta Kopensuieto 3 CyciaHiMu
nnoLiamu CKknageHi CTpokaTMm rivHaMu 3 nnactamu nicko-
BUKIB, aneBponiTiB, AOMOMITIB, aHriapuTIB, rincie, Nnogekyam —
BanHskiB (526-1418 m). Takum umHOM, 3apucboBi Bigknaau
BEPXHbOI OpW NEepPEKPUBAIOTLCA TEPUTEHHO-NTaryHHOK TOB-
Leto, MMOBIPHO, HUXKHBOI Kpenau.

PoskpuTi ceepanosuHoto MopogHeHcbka-1 Bigknagu Bep-
XHbOI topY 3a MiKpodaLianbHUM CKNaZoM sIBNsoTe Coboto:

o GIOMIKPUTM Ta IHTPAMIKPUTU — BanHAKA MIKPUTUHOBI
aneBpUTUCTI NOPWUCTI, 3 iHTpaknacTamu, ApibHUMK neneTta-
MW, MICTATb FOfIKM MOPCLKUX XakiB, dopamiHidepwn, ract-
pornoau, peLuTkM BOgopOCTeN, rmoboxeTu, ByrnedikoBaHui
POCIVHHWIA OETPUT;

e iHTpabiocnapnTn — OpraHoreHHo-yrnaMKoBi BanHsiku 3
iHTpaknactamu, arperatamu LiaHen, ynamkamu MOJSHOCKIB,
MOXOBAaTOK, FOMKOLLKipuX, hopamiHichepamu;

e oonerncnaputn Ta Gionencnaputu, OEKONW CUMbHO
NOPW1CTi, MICTATb rpaHynboBaHi Yepenallku dopaminidep,
pereHepoBaHi parMeHTU FONKOLLKIpUX, PELUTKU BarHUC-
TuX rybok Ta gasiknagauieBux BOAOPOCTEN;

e OpiOHI NEnMIKpUTU 3 AETPUTOM TOHKOCTIHHMX MOJSIHOCKIB
Ta ByrnedikoBaH1M i NipuTM30BaHUM POCIIHHUM AETPUTOM;

e OMOMITU30BaHi BanHaKkM (MiKpUTK, Nenmikputu, bio-
MIKpWUTU) 3 iHTpaknactaMmu, MiKpUTUHaMU Ta KpynHUMU ar-
TNIOTUHYIOYMMU dhopaMiHidepamu;

e Mencnaputn 3 OpraHOreHHUM AEeTPUTOM, PI3HOK Mi-
PO 4OMOMITM30BaHi;

e ApibHOKpUCTaniyHi JonomiTi 3 penikTamy nenitomo-
pcHOro BanHsKy;

e MOpWCTi Bi3epyHyacTi 6io- Ta oocnaputu (rpyakKyBaTi
MIKPUTUHOBI BarHskM), NepeKkpucTanisoBaHi, 3 pereHepo-
BaHUMW bparMeHTamu ronkoLLkipux. LlemeHT yacto Buny-
ryBaHvi, nopu BiKpWTI, WO 3yMOBMIOE Bi3epyH4YacTuii Bu-
rmag nopoan. XapaktepHa curnbHa JONomiTu3adis, gekonu
00 MOBHOMO 3aMilleHHsA, OEKONW CenekTvBHa, Lo Hajae
nopogai 6pekyienogibHoro Burnagy.

Mo Bcin TOBLi cepen opraHivyHNX PeLLTOK NepeBaxarTb
MikpobianbHi arperat pisHOMaHITHOI cphopmn Ta po3mipy
(MikpUTWHW). MPUCYTHI TaKOX YUCHEHHI PparMeHTn ronko-
WKIpUX (YNEHMKN KpiHOigeM Ta ronkMm MOPCbKUX KakiB),
dopamiHidhepwn, racTponogm, ynamkm makpodayHu, ypuBkm
BOLOPOCTEWN, 30KpeMa, AasiknagauieBnx, peLuTku BanHUc-
TnXx rybok, rmoboxeTtu, ByrnedikoBaHWA POCIWHHWIA OeT-
put. ®opamiHidepn nepeBaxHO rpaHynbOBaHi, YPUBKX
BOAOPOCTEN MIKPUTU30BaHI, peLUTKM FOMKOLIKIpUX pereHe-
pPOBaHi KpUCTaniyHUM KanbLMTOM, OEKOnM 3i cnigamu cee-
pansymx uiaHewn. MNopoam 4acto NOpUCTI, AEKONK 3 Bi3epy-
HYaCTOK TEKCTYpOI, 3YMOBIIEHOK BWITYrOBYBaHHAM MO
OpraHiyHMX pelTKax Ta nepekpucTanisauielo LEeMEHTY.
MepekpucTanisauis 3 "kpankoBMM 300paKeHHsIM", pereHe-
pauis Ta MIKpUTUHW € O3Hakamy PUGOBOr0 MOXOMXKEHHS
nopia. MNpucyTHa aneBpuTOBa OOMILLKA — Y HWXHIA YaCTuHI
He3HauHa, goropwu Ti BMIiCT 36inblyeTbes. MNpeacTaBnexHa
KBapLOM, PiAKO MOMbOBMMM LUNATaMu, fycodkamu GiotuTy,
ynamkamu ripcbkux nopig. Takox npucyTHin Byrnedikosa-
HUM POCNUHHWIA OeTPUT, AeKonu nipuT. YCi pisHoBMAM no-
pif XapaKkTepHi ANns MINKOBOAHMX OOCTaHOBOK i MOXYTb
O6yTn ineHTUdikoBaHi sik ctanHgapTHi Mikpodauii CM®-10,
11, 17 Ta 18 [3a 14, 16]. Takui cknag Bkasye Ha BiorepmHi
abo HabnwkeHi 0O HUX YMOBW, A€ BigknagatTbCs yrnamKu
OpraHi3miB Ta NPOAYKTU iX XUTTERIANBHOCTI, 3HECEHI 3 Op-
raHoreHHoi cnopyau — pudy abo 6aHkn. Cxoxuin Mikpoda-
LianbHWIA cknag Ta KOMMMAEKCU OpraHiyHUX peLuTok, 3 AeLlo
MEHLLIOK YacTKOK MiKpobianbHUX arperaTiB, XapakTepHi
ans  Bigknagie  apidbHux 3apucpoBux GiorepmiB  TUTOH-
Oepiacbkoro Biky, NowvpeHnx B YKkpaiHcbkomy lMepeakap-
natTi (6ykiBHEHCbKA CBIiTa).

OTxe, y Bigknagax BepxHboi topu MNepennobpyasskoro
NporuHy NpucyTHi Nnepeapudosa, pudosa, 3apudosa da-
uii okcopay, 3apudoBa Ta naryHHa dadii Kimepuoxy,
nepegpudosa n 3apudosa dauii TUToHy (puc. 2). Pudosi
YTBOPEHHSA BEPXHLOIO KiMepuaxy W TUTOHY Yy MPOrvHI Ha
TenepiwHin yac HeBiAOMi.

AHanis mikpodauianbHOro Ta MikponaneoHTOOrNYHOro
cKnagy nopig, a TakoX BepTuKarnbHa NOCNIAOBHICTb dhauin,
nokasylTb, Lo Big okcdopAy A0 Ni3HbOro TUTOHY YMOBMU
ceavMMeHTadii nopig 3mMiHBanuch nig BAMBOM eBCTaTUY-
HUX Nogin.

B okcdopacbkun 4ac Ha Ginblin YacTuHi Teputopii
BigOyBanocb HopmanbHO-MOPCbKE, NepeBaXHO kapboHaT-
He ocagkoHarpoMamkeHHs. Mpo ue cBig4YMTb HOpManbHUN
po3anogin cadiansHNX 30H — nepegpudosa, pudosa, 3a-
pudosa. biorepmn okccopay cdopmyBanuck Ha 6piBUi Ta
cxvni wenbdy, a y Ginbw 3arnubneHin 3oHi BigGyBanoch
hopMyBaHHs1 nenariyHnx nopig 3 NNaHKTOHHO GioTot.

Y paHHbOMY KiMepuaxi Bigbynock 3HayHe 3HWXKEHHS pi-
BHSI MOpS1, BHACINIQOK YOro Yy niBAEHHO-3aXifAHi YaCTuHi Npo-
rHy nepenpudoBi BigknaauM BEpPXHbOro okcdopay nepe-
KpUBaKTbCA MINKOBOAHMMU 3apydOBMMW BigKNagaMu HuK-
HBOrO Kimepunaxy. Y Kimepunasbkui Yac Ha CXoAi yTBopunach
i3onboBaHa naryHa, Ae Bigknaganuck esanoputu. Npotarom
TUTOHY LS naryHa nowuvptoBanacb Mamxe no BCii Teputopii
perioHy i icHyBana Ao novaTKy paHHbOI Kpenau.

Y Mi3HBOTUTOHCBKMIA Yac Ha CeQMMEHTaLjlo 3Ha4YHO BMnn-
Banu rnobarnbHi TpaHCrPEeCHBHI MOAIl, WO CNPUYUHUMIO BiHOB-
NEHHS MOPCLKMX YMOB Yy perioHi. Hacnigkom Lsoro ctano yTeo-
PEeHHs Ha NiBAEHHOMY 3ax0fi MPOMMHY BIOKPUTO-MOPCLKMX Bif-
KragiB 3 NraHKTOHHO GioToto (MMOBIPHO, NepeapudoByx), a B
LieHTpanbHiln 30Hi — GiorepMHMX abo HABNXKEHNX 4O HUX YTBO-
peHb MINKOBOAHOI AinsHKM 6acernHy. Takui po3nogin dhaLin He
BUKITOYAE iCHYBaHHS y perioHi B TUTOHCHKMIA Yac prdoBMX Cro-
pya. IMOBipHO, BOHM Manu oBMeXeHe NOLUMPEHHS 1 Bynn 3HK-
LLieHi y xodi noganbLLUoi icTopii.

Cnig BigmiTUTWY, WO ofepXxaHi pe3ynbTaTn 4oOpe Bkna-
[alTbCsa Y 3aranbHy perpecuBHy MOCMIAOBHICTb BEPXHbLO-
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topcbkoro pugosoro noscy LieHtpansHoi €sponu [8, 14 Ta
iH.], 3rigHO 3 sKOlO pMEOBI BigkNaaM OMOMOLXKYIOTLCH Y
niBaeHHoOMy HanpsAMKy. Lle gae amory npunyctuTi 3MilLeH-
HA OaceliHy ceguMmeHTadii i, BignoBigHo, dauianbHuX no-
ACIB Y NiBOEHHO-3axigHOMY HanpsMKy Ta MPUCYTHICTb iH-
Wwunx dpauin Kimepuaxy n TUTOHY, OKpPiM MaryHHol, ki Ha
TenepiwHii yac, iMOBIpHO, NEPEKPUTi HACYBHUMU CTPYKTY-
pamu Jobpymxi.

Mopanblui TEKTOHIYHI NoAii Ta 3HAYHE 3HWKEHHS PiBHSA
MOpPSI CMPUYUHWAM epo3ito pUEOreHHOro KOMMNMEKCy, BHa-
CnigoK Yoro MOpPCbKi Bigknagn KiMepuaxy n TUTOHY BUSB-
TNEeHi NTOKanbHO Y PErioHi.

BucHoBkuU. Y BepxHbOOPCbKUX Bigknagax MNepenno6-
pYO3bKOro MporvHy BrepLue BUSBMEHO i AOCMiAXEHO nnaH-
KTOHHWI KOMMIEKC TUHTWHIA, BCTAHOBMEHO HasiBHICTb ne-
peapudoBMX YTBOPEHb BEPXHBOTO TUTOHY Ta 3apudoBUX
BigKknagis Kimepuaoxy W TUTOHy. BusHauyeHo cpauianbHui
cknag BepXHbOKOPCLKOro KOMMMeKCy: B OKCAOpAi — nepen-
pudoBa, pudosa, 3apudoBa dauii, y Kimepuaxi — 3apu-
¢oBa Ta naryHHa, y TUTOHI — nepeapudosa, 3apudosa i
naryHHa dauii. AHani3 nocnigoBHOCTI po3pisiB A403BOMMB
BM3HAYNTU YMOBU (pOPMYBaHHS BEPXHbLOKPCHKUX Bigkna-
aiB MNepepnobpyasbkoro NporuHy Ta ix 3MmiHv y 4aci. MNpo-
TArOM Mi3HLOI OpU YMOBWU ceauMeHTauii pudoreHHoro
KoMnnekcy, nowuvpeHoro y MNepennobpyasbkomy MporuHi,
3MiHIOBanucb nig BMSMBOM TPaHCTPECUMBHO-PErPECUBHIUX
nogiv. B okcdopai Bigknagn hopmysBanucb Ha Hernmboko-
My MOPCbKOMY Llenbdi: Ha niBAHI — Binbl rMMBOKOBOAHI
nenariyHi, Ha NiBHIYHOMY CXOAi — MifNKoBoAHI 3apwudosi. Y
paHHbOMY KiMepuaki 6aceliH 3Ha4yHO obminiB, ToMy nena-
riyHi Bigknagu okcdopay Oynu nepekputi MiNKoOBOAHMMU
YTBOPEHHSAMM, a Ha GinbLui YacTuHi TepuTopii novana do-
pMyBaTUCb eBanopuToBa faryHa. Y TUTOHI BHacnigok rrno-
6anbHoi TpaHcrpecii BigHOBUNNCE MOPCLKI YMOBU Ha NiBAHI
Ta B LEHTpi NporvHy, Ae BiabyBanocb HakonnyeHHs kapbo-
HaTiB, a Ha nigHATIn nepudepii 6acenHy npoaosXxyBana
icHyBaTu naryHa. KapboHaTHWIA KOMNNEeKC BEPXHbLOI opu Y
perioHi B noganbLliomy 6yB 3Ha4YHO €poAOBaHUI, YacTKOBO
NepekpuTU HaCyBHUMU CTPYKTypamu, TOMY UiNICHUA pu-
dOoreHHUn KOMNIEeKC TYT BiACYTHIN.
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NEW DATA ON THE CONDITIONS OF SEDIMENTATION OF UPPER JURASSIC CARBONATE COMPLEX
IN THE TERRITORY OF PREDOBROGEAN FOREDEEP

The results of complex micropaleontological and microfacial studying of Upper Jurassic sediments of Predobrogean regions of Ukraine are
produced. According to nowadays stratigraphy scheme, in the Predobrogean foredeep the Upper Jurassic is represented by carbonate complex in
which there are reefogenic facies of Middle Oxfordian-Lower Kimmeridgian, and terrigenous lagoonal-continental formations of Upper
Kimmeridgian-Tithonian. The investigations allowed to reveal planktonic microfauna - tintinnids in the Oxfordian and Tithonian, to make
characteristic of microfacial composition of the rocks. The result are the determinztion of presence of pelagic possibly fore-reef sediments of the
Upper Tithonian and back-reef formations of Kimmeridgian, Tithonian and Tithonian-Berriassian. This gave the base for the new interpretation of
age, facies and conditions of forming Upper Jurassic sediments of the Predobrogean foredeep. The following facies were determined in the Upper
Jurassic complex: fore-reef, reef and back-reef in the Oxfordian, back-reef and lagoonal in the Kimmeridgian, fore-reef, back-reef and lagoonal in
the Tithonian. Analysis of the vertical sequences in the sections studied allowed to clear the conditions of forming the Upper Jurassic sediments of
Predobrogean foredeep and their alternations in time because of transgressive-regressive processes. In Oxfordian the sediments were formed on
the rather shallow shelf: in the south — a deeper-water pelagic, in the northeast — shallow-water back-reef, and reef zone as arc stretched from
northwest to southeast. Long regressive background caused the vertical zonation of the Oxfordian reefs in the region. Pelagic sediments of
Oxfordian were overlapped by shallow-water formations and evaporitic lagoon began forming on the most territory. As a result of global
transgression in Tithonian the sea spreaded in the south and center of the foredeep. The lagoon continued to exist on the raised periphery of the
basin. Upper Jurassic carbonate complex was considerably eroded afterwards and was partly overlapped by nappe structures. This completed
reefogenic complex which is absent here.

Keywords: Upper Jurassic, microfacies, foraminifers, tintinnids, Predobrogean foredeep.
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HOBbIE JAHHBIE OB YCNOBUAX CEOUMEHTALIMU KAPEOHATHOIO KOMIMJIEKCA BEPXHEWN IOPbI
HA TEPPUTOPUU NPEAOOBPYOXCKOIO NPOrMBA

lMpedcmaenexbl pe3ynbmambl KOMM/IEKCHO20 MUKPOMNaseoOHMOoI02U4eCcKo20 U MUKPOGayuaibHO20 U3y4YeHUsI 8ePXHEOPCKUX OMmIIoXeHul
IMpeddobpydxckozo pecuoHa YkpauHbl. Co2nnacHO cmpamuzpaghuyeckoli cxeme, MPUHSMOU 8 Hacmosiujee epeMsi, OMJI0XKeHUs1 epxHell IOPbl Ha
meppumopuu Ipeddobpydxckoeo npozuba npedcmassieHbl Kap60OHamMHbLIM KOMIM/IEKCOM, 8 COCImase Komopoz20 Mpucymcmeyom pugo2eHHbIe
gayuu cpedHezo okcghopla—HUXKHE20 KuMepudxa U meppu2eHHbIMU Jla2yHHO-KOHMUHeHMasnbHbIMU 06pa308aHUsIMU 8ePpXHe20 Kumepudxa—
mumokHa. lMpoeedeHHble uccnedogaHusi M0380JIUMU 8MEePBbIE 8bISIBUMb 8 3MUX OMIIOKEHUSIX MIIaHKMOHHYI0 MUKpPOghayHY — MUHMUHHUObLI 8 06-
pa3oeaHusix okcghopda U MuUmMoOHa, oxapakmepu3oeamb MUKpoghayuasbHbIl cocmae nopod, Ha amoli ocHoee ycmaHoeumb npucymcmeue nena-
2uYecKux, eeposimHo npedpugosbix OMIIOKEHUU 8epXHe20 MumoHa U 3apughosebix obpa3oeaHuli kumepudxa, mumoHa u mumoHa—6eppuaca.
3mo dano ocHoeaHusi OnsA NepeuHmeprnpemayuu eo3pacma, gayuanbHO20 cocmaea u ycroeuli ¢hopMupoO8aHUs 8ePXHEIOPCKUX OMIIOKeHUl
lMpeddobpydxckozo npozuba. OnpedeneH hayuanbHbIli cCOCMae 8epPXHEIOPCKO20 KOMIIeKca: 8 okcghopde — nepedpughoeasi, pugpoeasi, 3apugo-
eas hayuu, 8 KumMepuOxe — 3apughoeasi u na2yHHasi, 8 mumoHe — nepedpucgboeasi, 3apughoeas u nacyHHas payuu. AHanu3 eepmukasnbHoli nocre-
doeamesibHOCMU Mopo0 8 U3y4YeHHbIX pa3pe3ax Mo380siusl 8bISICHUMb yc08usi hopMuUpPoBaHUsi 8epxHeroPCKUx omioxeHull [peddobpydxckoz2o
npoau6a u ux usMeHeHUs1 80 8peMeHU o0 e/IUSTHUEM MPaHC2PeCcCUBHO-pe2peccusHbIX npoyeccos. B okcghopde omnoxeHusi ghopmuposanuck Ha
Heasly60KOM MOPCKOM wernbge: Ha toze — 6osiee 211y60Kk0800HbIe Neslazuyeckue, Ha ceeepo-e0CMoKe — Me/IKoeoOHbIe 3apugoeble, a pugoeas
30Ha npomsizueanacbk Ayaol ¢ cegepo-3anada Ha 020-80CMOK. [numenbHbil peepeccusHbIl ¢hoH 06ycrio8un 8epmuKaibHy 30HaslbHOCMb pu-
¢hoenix coopyxeHuli okcghopda e pezuoHe. Y pesysbmame 3Ha4yumesibHo20 obmesieHus1 6acceliHa 8 paHHeM KuMmepudxe nena2u4ecKue omioxe-
Husi okcgbopda 611U nepeKpbIMbl MeIK0O80OHLIMU 06pa3osaHuUsiMuU, a Ha 6onbwell Yacmu meppumopuu Ha4yasna ghopMuposambCsi I8arnopumosas
naz2yHa. B mumone ecnedcmeue 2no6anbHoli mpaHczpeccuu 80306HOBUIUCH MOPCKUE yCrio8Us Ha t02e U 8 yeHmpe npoauba, 20e npoucxoduso
HakonneHue kapb6oHamos, a Ha NodHsIMol nepugepuu 6acceliHa npodosmkana cyujecmeosams na2yHa. Kap6oHamHbIl KOMeKc eepxHell opbl 8
pezuoHe e OanbHeliweM 6bi/1 3Ha4UMeNbHO 3PodupoeaH, YacmMu4HO MepPeKpPbIM Hadeu208bIMU CMPYKMYypamu, Mo3MmomMy MoJsiHbIlU pugo2eHHbIl
KoMniiekc mym omcymcmeyem.

Knroueenie cnoea: eepxHsisi opa, MUKpoghayuu, muHmMuHHUOGLI, hopamuHugpepsl, [peddobpydxckuli npo2ub.
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YHIKANbHI KONEKLIi BEHAOBIOHTIB FEOJIOrIYHO0 MY3EIO
HALIIOHAJIbHOIMO HAYKOBO-NMPUPOAHUYOIO MY3EIO (HHIMM) HAH YKPAIHMU

(PexomeHAo8aHO YrieHOM pedakyiliHoi konezii 0-pom 2eon. Hayk, npog. B.A. Hecmepoecbkum)

HocnidxeHHs1 seHAcbKUX po3pisie [Modinns npuHocssmb Hoesi 3006ymku ma eidkpummsi. B My3esix ma npueamHux 3i6paHHsIx 36e-
picarombcsi konekuyii eeHAobioHmie, siki euedanucss 6azambma docnidHukamu. lMpakmuyHa 3HaYuMicmes yux AocridkeHb Monsi2ac e
MoXIIuU80CMi NPo8edeHHsI NasleoHMOosI02i4H020 06rpyHMyeaHHsi cmpamuzpagiyHUX cxeM ma ompuMaHHi azoMux nidcmas Ossi Ko-
pensayii eidknadis. B pesynbmami 6a2amopi4Hux excrnieduyili 3i6paHi s1imosio2iyHi, MiHepanoeiyHi ma naneoHmosozivyHi Konekyii 3
sidknadie eeHdy lMpudHicmpos's. 3okpema, 6acamuli Mamepias ompuMaHO HaMu 3a HeOOHOPa308uUX 8i0psiIOKeHb 00 palioHy HogoOHi-
cmpoechkKa Osisl 8UBYEHHS | MOHIMOpPUH2y po3pi3ie MozuniecbKoi ma sipuwiecbkoi ceim, wo eidkpumi y bepHawiecbkomy kap'epi. Tym
6ynu 3HalideHi Ik paHiwe eidomi, mak i Hogi podu i udu eeHOCLKUX BUKOIMHUX op2aHi3mie. Tpueasna po3pobka okpeMux pigHie do3eo-
nuna npocmexysamu ¢payianbHo-nimorsnoeiyHi ocobnueocmi eepcme ma 3MiHU 20pU30HMI8, WO Micmsimb 3HaxiOku eeHAoG6ioHmie.
lpucymHicmpb pizHoMaHiMHUX YukiYHUX ma 0806iYHOCUMeMPUYHUX PeWMOK 8UKOIMHUX MeapuH i cnidie ixHbol xummeodisinsHocmi
do3eoJisitomb Kopesiroeamu eeHOchkKi eidknadu Nodinns U y36epexksi binoz2o mopsi 3 eidknadamu ediakapcbKo20 nepiody ni3HLO20
npomepo3oro Aecmparnii ma iHWUX KOHMUHeHMis. Benuye3He MiXXHapoOHe 3HaYeHHsI Po3pi3y, lio20 NasieoOHMoJIo2ivyHa, 2eoso2ivyHa U
MiHepanoziyHa pi3HoMaHimHicms, datome nidcmaesu A5 cMEOPEeHHs1 HO8020 NMPUPOGOOXOPOHHO20 06'eKmy Ha OCcHosi Kap'epy. Ansi
36epexeHHs1 2eosio2idHUX po3pidie eeHAy e [pudHicmpoe'’ NponoHyemscss HaGaeamu iM (NnoYyuHaroyu 3 BepHawiecbko20 Kap'epy)
KPOK 3a KPOKOM MpupoJdO0XOPOHHO20 CImamycy 2e0J102i4HUX nam'amHuUKie npupoou, 3 MOXJIUgicmto nodasbuio2o 8UBYEHHS YHIKab-

HUX pewmok eéeH0ob6ioHmie.

Knroyosi cnoea: eeHO, nasieoHMornozivyHi Konekuyii, 2eonoeiyHi nam'sasmku, bepHawiecbkull kap'ep, lModinns.

CTtaH npo6nemun. B mexax [JHICTPOBCLKOrO KaHbMOHY B
NpUMPOAHUX BIACMOHEHHSIX Ta Kap'epax BiOKpWTI Bigknaau
BEpPXHbOro BeHAy, SKi MICTATb YHiKanbHi BUKOMHI peLuTKn.
3okpema, baratuin maTepian OTPUMaHUA HaMu 3a HeOOHO-
pa3soBKX BigpsOoXeHb A0 panoHy M. HoBOAHICTpoBCbK Ans
BMBYEHHS 1 MOHITOPWHIY PO3pi3iB MOMMIIBCbKOI Ta SpULLIB-
CbKOI CBIT, WO BigkpuTi B BepHaluiBcbkomy kap'epi. TyT Oynu
3HanaeHi HOBi poau i BUAN BEHACHKNX BUKOMHUX OpraHiaMiB.
TpuBana po3pobka okpemux piBHIB [03BoNWra MpoCTEXY-
BaTV dhauianbHO-NITONori4YHi 0coGNMBOCTI BEPCTB Ta 3MiHM
rOPU30HTIB, LLIO MICTATb 3HaXigkn BeHA0bIOHTIB. MpuCyTHICTD
Pi3HOMaHITHUX UMKNIYHKX Ta ABOGIMHOCMMETPUYHUX PELLTOK
BUKOMHUX TBApWH W CRigiB iX >XUTTEQIANBHOCTI [0O3BOMSE
KopentoBaTh BeHACHKI Bigknaam MNoainns i yabepexoks bino-
ro Mops 3 Bigknagamu efjiakapcbkoro nepiogy NisHLOro npo-
Tepo30to ABCTpanii Ta iHLUINMX KOHTUHEHTIB.

YacTtoto ocobnueicTio nopig, Wwo MicTaTb Biagbutku Ta
cnign y Bigknagax MOrUniBCbKOI Ta iHWWX CBIT BEPXHbOro
BeHAy, € 30aTHICTb BMBITPIOBATUCS, WO NPU3BOANTL A0 iX
pyviHyBaHHsi. Came TOMYy OAHWM i3 rONOBHUX 3aBAaHb reo-
noriB Ta ManeoHTONOriB, siKi BUBYAKTb BEHACBKY 6ioTy, €
30epexeHHs yHikanbHUX 3HaxXigoK y My3enHux coHaax Ta
ekcnoauuisx. Pospis Bigknagie BeHAe Ta BUKOMHI PELLTKN B
HbOMY nNOTpPebyloTb OXOpPOHM in situ. POPMOK OXOPOHU
CTPaTOTMNOBOr0 PO3pPi3y MPOMOHYETLCA CTBOPEHHS reoro-
riyHoi mam'atku-napky. [ns 30epexeHHs1 reonoriyHnx pos-
pisis BeHay B lMpuaHicTpos'i (nounHatoum 3 BepHaluiscbko-
ro Kap'epy) NpoOMNOHYETbCA HadaBaTW iM KPOK 3a KPOKOM
NPYPOLOOOXOPOHHOIO  CTaTyCy TreOnoriYHUX nNam'aTHUKIB
npvpoaun, 3 MOXIMBICTIO NOAAmNbLUIOr0 BUBYEHHSA YHiKamnb-
HUX pelToK BeHAoObioHTiB. HeobxigHicTb 30epexeHHs Be-
HOCBKOro po3pi3dy AN HayKOBLIB Ta HalWaaKiB He BUKITUKAE
XOOHWX cymHiBiB. Lito AyMKYy HEOHOpa30BO BWCIOBMOBa-
nn gocnigHuku (K. 3iHbko, C. PiHbKo Ta iH.) [6].

AHani3 ocTtaHHix gocnigxeHb i nybnikauin. Egiakap-
CbKy CUCTEMY BEPXHLOrO MPOTEPO30H OYNO BUOKPEMIEHO
Ha OCHOBI po3pisiB Ha niBgHi ABcTpanii. MNowToBxom Ao ii
BUAINEHHs1 CTanu 3Haxiakn BiAOWUTKIB CBOEPIOHUX OpraHis-

MiB y nickoBukax [ayHg B kap'epi Epiakapa. Ha 3axogi
CxigHoeBponeicekoi nnatdgopmm (CEI) B JokeMOpiAcbKmnx
Biaknagax Gyno 3HangeHo BiAOWTKM Ta cnigu OaBHix opra-
Hi3MiB, @ 0CagO4Hi TOBLLi, WO iX MICTUNKN, OTPUMann Ha3By
BeHACbKuX [3 Ta iH.]. O. KanTapeHko npunycTuna opraHivyHy
npupoay AUCKOMNOAIOHMX BiAOUTKIB, SKi MOLUMpPEHi Yy AaBHiX
TepureHHux Bigknagax Moginna (B ToM 4Yac BOHM Le BBa-
Xanucsa cunypiicbkumu). 3 BUMKOPUCTaHHAM pe3ynbTaTiB
pocrnigxeHb B. 3aika-HoBaubkoro Ta npenctaBHUKIB MOro
Haykosoi wkonu (O. Aceesa, B. BenukaHos, 1O. ['ypees,
B. IBaH4eHko, J1. KoHcTaHTuHeHko, B. Maniii Ta iH.), 6yno
po3pobrneHo aeTanbHy Ta NaneoHTONOorYHO 06r'pyHTOBaHY
perioHanbHy cTpaturpadiyHy cxemy BeHay [oainna Ta
BCbOro 3axigHoro cxmny YKpaiHcbkoro wmta. Konekuii ka-
M'AHOro mMaTepiany, siki 0O6rpyHTOBYOTb BWCHOBKM LOCHIA-
HUKiB, 30epiraloTbCcs B My3esiX.

Konekuii BeHOobGioHTiB eonoriyHoro myseto HauioHa-
NbHOro HaykoBo-npupogHuyoro myseto (HHIMM) HAH Ykpa-
HW npeactaBnsTb GionoriyHe pi3HOMaHITTS BeHOCHKOT
dayHn Ta cnopu YkpaiHM W XxapakTepusyloTb eBOMIOLilo
Giocchbepu y BeHai Moginnsa, skvi 3icTaBnaloTb 3 ediakap-
CbkuMM nepiogom AscTpanii (Ta iHWWX KOHTUHEHTIB). lMogi6-
Ha Konekuis 30epiraetbes y MeonorivHomy mysei KuiBcbko-
ro HaujioHanbHOro yHiBepcuteTy iMeHi Tapaca LeByeHka, €
3pasku BeHACbKMX docunin B my3el J1bBiBCbKOro HauioHa-
NbHOro yHiBepcuTeTy iMeHi IBaHa ®paHka, Benvike 3i6paH-
Hs (M. ®enoHkiHa Ta A. IBaHLoBa) 36epiraeTbest y cnedia-
nbHomy cxoBuLi ManeoHTonoriyHoro iHcTUTYTY PAH, un-
Mano 3paskiB OCifo y NpMBaTHUX Konekuisx [4-7].

Ha nouatky XXI cT, y 3B'A3Ky 3 BigHOBMNEHHsAM pobiT 3
reosioriYyHoOro KapTyBaHHSA YKpaiHW, BMBYEHHsI Bigknagis
BeHAy 3HOBY CTarno akTyanbHWM. 3a OCTaHHi N'ATb POKiB
cniBpobiTHuKkK eonoriyHoro myseto HHIMM HAH Ykpainu
pa3oM 3 daxiBuaMmu IHCTUTYTY reonoriyHMx Hayk HAH
YKpaiHu 34iNCHUNN HU3KY MONbOBUX eKcneauuin, Ao SKUX
OONy4Ynnuch iHO3eMHi cnewianictv (BUKOHaHHA MPOEKTY 3a
cnpusHHA [epxaBHoro coHay yHAaMeHTanbHUX Lochi-
keHb YKpaiHu Ta My3enHoi Tematuku). Haykosi po6oTtu

© puuenko B., Manin B., AepeBcbka K., PyaeHko K., 2015
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3[4icHIOBaNoOCh 3a y4yacTi aBTopiB NpeAcTaBneHol cTaTTi i3
3anyyeHHAM B Pi3Hi poKu B.A. BenunkaHosa,
J1.I. KoHcTaHTuHeHka, A.LU. Menacosoi, O.M. Mununuyk,
C.B. WexyHoBoi Ta iHWux ¢axisuis. Ocobnmeo nnigHMMmn
BUSIBUNNCS MOLUYKM BigOWTKIB opraHiaMiB Ta ixHodocunin
BeHOy B panoHax BbakoTcbKoro nevyepHoro mMoHacTupsi, B
BepHawliBcbkomy kap'epi (Hwkye [OHicTpoBcbkoi MEC) Ta
no6nusy m. Morunis-lMoginbcekuin (ypouniwe Bopuyis Ap).
Y pesynbTaTti MiKHAPOOHOro MPOEKTY 3a HaLLOK Y4acTio
BMaaHo Atnac BeHOOOIOHTIB, ki 30epiraloTbca B My3esix
Ykpainu Ta Pocii [5].

Y doHgax eonoriyHoro myseto HHIMM HAH Ykpainu
HasiBHi Komnekuii BeHOoBIoHTIB Ta nopig, ki ix MicTaTb, WO
Hagxogunu go 3ibpaHb, nounHatoum 3 1958 p. Cepen Hux 8
MoHorpadiuHnx  komekuii  (O.0. Aceea — Ne 1915;
H0.O.T'ypeeB — Ne 2088, 2089, 2127; A.A.lweHko —

Ne 2235, 2501; B.M. Manin — Ne 1831, 1907) Ta HaykoBi
konekuii (B.A. BenmkaHos — Ne 1970; B.I. MNpuueHko —
Ne 2421, 2480, 2485, 2486, 2489, 2514, 2525;
K.l. OepeBcbka, B.IM. MNpuueHko — Ne 2558; B.B. Knp'aHoB —
Ne 1688; O.P. KoHonniHa — Ne 1764; I1.l. KoHcTaHTUHEHKO
— Ne 1852; O.B. KpaweHuHHukoBa — Ne 1579, 1811;
M.N. Wynera, J1.I. Tkadyyk — Ne 1766). Haluikasiwwi 3pasku
HOBUX HaaxomkeHb BeHAO0OIOHTIB (iHB. HOMepw Kkonekuii
2514, 2525, y kinbkocTi 64 3paska) BucTaeneHi B 3ani "lc-
TOpIfA reonoriYHoro po3BUTKY TepuTopii YkpaiHn'.

Mpadik AMHaMiKM HaOXOOKEHHs1 Konekuii ao Neonoriy-
HOro My3ero CBiYMTb MPO MOXBaBMEHHS HaykoBOi poboTu
B LbOMY HanpsiMKy nouymHatoum 3 2008 p. (puc. 1). Le, B
nepLuy 4Yepry, MOB'S3aHO 3 BiAKa4yKoK BOAM 3 Kap'epy Ta
36inbLIeHHsIM oro obcariB i rMMbuHU y 3B'A3Ky 3 MOHOB-
NeHHsiM poboTu 3i cnopymkeHHs [HicTpoBebkoi FTAEC.
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Puc. 1. QnHamika HagxoaXXeHb KONeKLin BeHA06IoOHTIB Ta nopia Ao My3eto 3a nepioa 1958-2015 pp.

Y BepHawicbkoMy kap'epi (OHictpoBcbkoi TEC/ITAEC)
NpPOTArOM OCTaHHIX pokiB, B Tomy uucni y 2015 p., 6yno
3HaMOeHo piaKicHi 3pasky ABOGIYHOCUMETPUYHMX OpPM
BeHOoGioHTiB (A. MapTnwuHum i [. Nununenkom). Tado-
HOMIt0 HOBOI 3Haxigku Podolimirus mirus Fedonkin onuca-
HO BiAOMMM MOMbCLKMM AOCHiAHMKOM [pxi []3vkom y cris-
aBTopcTBi 3 A. MapTuwmnHmm [7]. Lli aBTopu 6€3 nosicHeHb
BiOCTYNUNWU Bi4 NPUNHATOrO i 3aTBepaXeHoro B YKpaiHi
cTpaTurpadiyHoro noAiny — NAQiBCbki BEPCTBU MOMMNIBChb-
KOi CBiTW BigHecnun A0 APWULLIBCLKOI CBIiTW, a rpaBeniT no-
3HauMnNu Ak KoHrnomepar [7, ¢ir. 1, B, CJ.

BuaineHHs HeBupilleHUX YacTMH npo6nemu. OcHOB-
HUM CMocoboM 36epexxeHHs BiAOUTKIB 3pa3kiB BEHOODIOHTIB €
ix 30ip, KOHCepBaujia Ta 30epiraHHs B My3€MHUX KOMEKLisX.
CunctemaTyHe MOMOBHEHHS Ta BignoBigHa 06po6Ka KomekLin
NOBWUHHI 34INCHIOBATUCL (PaXiBUSIMM 3a CMPUSIHHS MiCLLEBUX
KepiBHUKIB Ta AMpekuii My3eiB. Baxnmeum acnektom € 36e-
PEXEHHS! YHIKanbHUX 3HaxXidoK Ta 0OMIH 3pa3kamu 3 iHWMMUK
My3esimu cBiTy. [Jo Liboro Tpeba foaaTy Lie 3aBaaHHs 0XOpo-
HU | 30epexeHHs YHIKanbHNX BiACNOHEHb in situ, sk € 06'ek-
Tamu HayKoOBOI reomnorivyHoi cnaawmHn. MNMpoTe 3a BiACYTHOCTI
3aKkoHoAaB4oi 6asn 3anuIaeTbCA He 3'9CoBaHUM MeXaHi3m
OXOPOHW Ta YTPMMaHHS reosnoriyHMX po3pisis BeHAy Moginns.

CTBOpEHHS reonoriyHoi Nam'aTku-napKy Ha OCHOBI PO3-
pi3iB BeHAy B panoHi c. bepHawiBka moxe OyTv ogHUM i3
CYTTEBUX KPOKIB 3 BUPILLEHHS NOCTaBMneHoi npobnemu.

Buknag ocHoBHoro martepiany. Kap'ep posTtawoBa-
HWUIA Ha niBomy Gepesi [HicTpa Hwk4ve rpebni [OHiCTpoBChb-
koi FEC 6ins c. bepHawiBka. BiH icHye Bxe binbwe 30 po-
KiB i Yac Big Yacy NOHOBMOE CBOK pOOOTY. Y MiBHIYHIN Yac-
TWHI, BigAiNEeHin NepeMmnykor Bif, OCHOBHOIO KOTMOBaHY,
BUHMKNA BOAOWMA, a CXWUNWU Kap'epy PeKkynbTUBOBaHi. Y
niBAEHHIN, BTpUYi BinbLin 3a obcaramm, YacTuHi kap'epy B
OCTaHHi poku nornubneHo 3abii, a oro nnolly 3Ha4YHO
pO3LUMPEHO Y 3B'sI3KY 3 BUAOOYTKOM MaTepiany Ansi cnopy-
okeHHsa TAEC Ta Bigeunku 6eperis pp. OHictpa Ta XBaHy.
WMoro poexuHa gocsirna 800-900 m, wupuHa — 300 m, rnu-
OuHa — noHag 60 M.

Y 3a60i kap'epy pO3KpUTO POXEBO-Cipi Ta cipi naneo-
NPOTEPO30MNCLKI rpaHiTH, Bik skux 6nm3bko 2050 mnH. p.
[paHiTKU yTBOPIOOTL NOKanNbHUA BUCTYN MOBEPXHi dyHAa-
MeHTy 3aBBuWKM 0 40 M Hag npunernuMu ginsHkamu
[OBEHACLKOrO penbedy. 3a TpilMHaMn rpaHaToOBUX rpaHi-
TiB 3 KCeHoniTamu KpuUCTaniyHux rHewnciB 3agikcoBaHO
dntoopuToBy Ta dnooput-kapboHaT-cynbdigHy MiHepani-
3auito. paHiTM nepekpuMBalOTbCA Bigknagamu Morurie-
MOAINbLCLKOI cepii BeHAY.

MoruniB-noginbcbka cepisi, 3a 3aTBEPAXXEHUM CTpaTUr-
pacbiyHum noginom [2], o6'eagHye cBiT (CknaaeHi BepcTBa-
MM): MOTUIIBCbKY (ONbYyenaiBChKi, TIOMO3IBCbKi, AMMINbCbKI,
nNsniBCbKi); ApuUWIiBCbKy (6epHalliBCbKi, BPOHHULIbKI, 3iHb-
KIBCbKi); Ta HaropsiHCbKY (XXYp>KiBCbKi, Karntocbki).
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B ueHTpanbHin YactuHi BepHawwiscbkoro nigHATTA (BU-
CTyny) Ha rpaHitTax 3ansraloTb AMMiNbCbKi BEPCTBW, Npea-
CTaBMeHi TEMHO-CIpUMM MiCKOBMKaMK1, TOHKONAUTYACTUMK Y
HWXKHIN Ta BEPXHi YacTuHaxX po3pidy, i MAaCUBHUMU SICHO-
CipMMKM MiCKOBMKaMu y cepegHii 4acTuHi nocnigoBHOCTI
(puc. 2). AMninbCcbKi BEPCTBU MawTb TYT Pi3HY TOBLUMHY.
Ha cxunax BucTyny BoHa 30inbluyeTbes, a 6ins nmigHixoks
HabyBae MmakcumanbHoi MoTyxHocTi [2]. B.A. BenukaHoB
BM3HAUMB TaKUi XapakTep 3ansiraHHs siK Cknapgky obTikaH-
HS (amnnitygoto go 15 wm). Ha Hawy aymky, ue Tunosuin
npuvKnag TPaHCrPEeCUBHOrO 3ansraHHsa Bigknagis Ha Minko-
BOAAi (Ha rpaHiTax B 6asanbHMX Wwapax HasiBHi ranbku Ta
BanyHu). Y MOHWXKEHUX AinsHKax AaBHbOTO penbedy Mk
AMMINbCbKMMMK  NiICKOBUKaMK  (BepcTBaMu) Ta rpaHitamu
BKIUHIOIOTHCA ONibMeaaiBChbKi BEPCTBU — POXEBO-CIipi nepe-
Ba&XKHO KPYMHO3EPHUCTI NICKOBUKN — Ta JTOMO3iBCbKi BEPCT-

BW — TEMHO-Cipi aneBpo-apriniTi ¢ npoLuapkamm MiCKOBUKIB.
B kap'epi onbyenaiBCcbki BEPCTBU He BiacnoHeHi. Ha nomo-
3iBCbKMX BEPCTBAx — CTaneBo-Cipux Ta TEMHO-CipUX anes-
po-apriniTax, cipux nickoBuMkax Ta rpasenitax — y GinbLuin
YacTUHi Kap'epy 3ansraloTb SMNINbCbKI BepcTBU. B kap'epi
X MOTYXHICTb Y CKMeniHHi NigHATTS cTaHoBUTb 3-4 M, a Ha
cxunax go 12-14 M. Y HWXHIN, cepeaHin Ta BEPXHIN YyacTu-
Hax AMMiNbCbKUX BEPCTB CMOCTEpIralTbes, iHOAI y BUrMAAi
cyuinbHUX noceneHb, konoHii Nemiana simplex Palij (Hemi-
aHu), aki 0cobnMBO YaCTO 3yCTPiYaOTLCS Y BEPXHI YacTu-
Hi pO3pi3y — B Mauyui NAMTYacTMX NiCKOBMKIB, AKi NpeacTas-
NeHi MacMBHUMM, Pi3HO3EPHUCTUMM Ta LIApyBaTUMK 3 K-
HUCTVMMM NpoOBEepCTKamu pisHoBMAaMun. B macuBHuX oksap-
LIOBaHMX MiCKOBMKaxX Ha MOBEPXHAX HalLuapyBaHHS TaKoX
MOXHa No6aynTV BeNuKi MOCENeHHs HemiaH.
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Puc. 2. CtpaTturpaciuHuin noain Bigknaais y BepHalwiBcbkoMy Kap'epi:
LUTPMXOBI MiHIT NO3HaYaloTe Mexi BepcTB. B 3a60oi — 6punu Ta ynamku nopia, Lo yTBopunucs nicns Bubyxis
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Ha smninbcbkmx BepcTBax 3ansratoTb cTpokaTi (bypi Ta
3erneHi) aprinitn nagiscbkmx Bepct, B skux O.0. Aceesa
BM3HA4MNa KOMMIIEKC akpuTapxiB. Hamu TyT 3HamgeHo
XapakTEePHUIN NpoLapok GEHTOHITOBOI MMNHM Ta CTSXKIHHSA
nipuTy. JOUiNbHO MiAKPECNUTN HAasIBHICTb MOCTYNOBUX Ne-
pexoAiB MiX BCiMa YoTMpma BEpCTBAMU MOTMMIBCbKOI CBITU
Ta MiX cBiTamu cepii. Y rMUHUCTO-MiLaHnX Wwapax Mormnise-
NoAiNbLCbKOI cepii 3HaAEeHO KOMMIEKC Pi3HOMaHITHUX Ges-
ckeneTHnx Metazoa Ta Giornicis, ANSA SKOro xapakTepHo

Garato chopm, cninbHKX 3 efiakapcbkoto, GiNOMOPCLKO Ta
HblohayHANEeHACbKO naneobiotamu. Y po3spisi BeHAy
Mopinnsa HangaeHiWKMM | HanbaraTwmnm 3a BUAOBOK Pi3HO-
MaHITHICTIO CcTpaTurpadiyHMM piBHEM pO3BUTKY ayHu
Metazoa Ha 3axigHomy cxuni CEl € NnoMosiBCbKi BEpCTBY
(puc. 3-5).

®dparMeHTn po3pi3y NTOMO3IBCbKMX LIapiB YacTKOBO Bia-
KpUTi B NIBHIYHO-CXiOHI CTiHUI Kap'epy Ta B ycTyni noro
niBAEeHHO-3axigHOT YacTUHK (AUB. puc. 2).

Puc. 3 MickoBuku BepHawiBcbKoro kap'epy:
A — rpy603epHUCTi — cepefiHsa YacTMHa AMMINbCbKMX BEPCTB 3 iIMOBIpPHUMU "LynanbusaMu noninis”;
B — pi3HO3epHUCTI 3 NpoLIapkoM GEHTOHITOBOI MMNHN B HUXHIM YacTuHI GepHaLLiBCbKUX BEPCTB Ta Nayvkor 3ereHKyBaTo-Cipux
BMBITPINMX apriniTiB y BEPXHil YacTuHi po3pidy bepHalliBcbkoro kap'epy

AMNiNbCbKi BEPCTBM MICTATb PELUTKN, cepepn SKux ne-
peBaxaloTb LUiNbHi yrpynyBaHHsA (KOMOHIi) AnCKonoaibHmx
BioOWTKIB  Ge3ckeneTHoi  dayHW, TOMOBHMM  YMHOM,
Nemiana simplex Palij. ABTop nepworo onucy
O.K. KanTapeHko BBaxana ix Megy3amu, s§iki 3anuiinnu
BiAOUTKM Ha M'SIKMX MYMUCTMX IpyHTax. IcHyBanu pisHomMa-
HITHI NPUNYLIEHHs Wo[o iX nNpupoaun: BiabWTKM Kpanenb
oLy, MK "nyronoekis", ncamokopanu Towo. Mu po3arns-
[aEMO iX sIK NPUMITUBHI Noninu, ki BiporigHo, we He Haby-
nm wynansuis. 3'aBunocs i kapanHanbHO HOBE TRyMadeH-
HS X npypoan — AedopmoBaHi KynsacTi KOMOHiT BoJopoc-
Ten, B AKi iHKopnoposaHwi niwaxHun matepian [5]. MNpoTtn
OCTaHHbOI FiNOTe3n cBigYaTb 3HaXiaku BiAOUTKIB HeMiaH Ha
Lapax 3 crigamu xBunenpuoiiHux 3HakiB Ta/abo Teuil.

Y BepxHii YaCTuHi BEpPCTB, Aka NpeacTaBneHa nnuTya-
CTUMM | TOHKOMMMTYACTMMM MICKOBMKAMWU 3 TMMHUCTUMM
npowapkamu, [. NununeHko 3HanWoB BiAOUTOK 4YapHii
(Charnia sp.), WwonpaBaa ToHKi aeTtani ii 6ygoBu Ha 3pasky
He po3pi3HstoTLCH (AMB. puc. 4 B).

Y CXifgHin CTiHUi Kap'epy BUXOAATb Ha AEHHY NMOBEPXHIO
NAAIBCbKI BEPCTBM — CTpOKaTi NilL@HUCTi TOHKOLLapyBari
aneBponiTV Ta apriniti, NOTYXXHICTIO A0 7 M, AKi 3andaratwTb
Ha SAMMINbCbKMX Bigknagax (ave. puc.2) Ta nepekpusa-
I0TbCSl FanbKOBUM arntoBieM (Tak 3BaHa "kapnaTcbka ranb-
ka") Ta necamu Hag3annaBHOI Tepacu.

MoHoBneHHs poboTtu kap'epy y 2010 p. cnpusano Bia-
KPUTTIO HOBUX FOPU3OHTIB NMOMO3IBCbKUX BEPCTB, A€ 3Hal-
aeHo Cyclomedusa tuberculata Grytsenko sp. nov,
Cyclomedusa cf. plana Glaessner & Wade, Cyclomedusa
cf. davidi Sprigg (ams. puc. 4 A, ') Ta iHWi BUAN BEHOCHKOI
dayHK, a TakoX HWDKHBbOT YaCTMHU SPULLIBCLKOI CBIiTK (Bep-
HawiBcbki BepctBu). ¥ 1,5 KM Ha cxig Big kap'epy pospi3
NPOJOBXYETLCA Y BiACNOHEHHI 6ina c. BepHawiBka (niso-
CTOPOHHIW Ap B AonuHi p. XKBaH). TyT BigKpuBalTbLCA Be-
HAOCBKI BigKnagw, siKi HapolylTb po3pid bepHaliBcboro
Kap'epy (3HM3y Bropy):

1) nagiBCbKi Wapy — 3eneHi cngucTi aprinitn — noTy-
KHIiCTb 2-3 M;

2) GepHalliBCbKi Wapu: — MepellapyBaHHs  Cipo-
3eMeHnx NiCKOBUKIB Ta apriniTis, BuLWE — 3eneHi aprinitu,
NOTYXHICTb 4 M;

3) 6pPOHHMLLKI Wapu — NAMTYacTi 4epBOHO-0ypi (3HM3Y -
CBiTNO-3eneHi) TycdoreHHi aprinitu (Tycditn). ¥ ceitnosaba-
pBIEHWX aprinitax NPUCYTHI HeYiTKi BiAOUTkM Ge3ckeneTHoi
dayHU — NOTYXHICTb 5-6 M.

[ManeoHTONOriYHI 3anuWKM HEPIBHOMIPHO MOLWIMpPEHi Y
BEPXHbOBEHACLKUX Bigknagax. Hanbinbwe Buaie 3Hange-
HO Y NTOMO3IBCbKMNX BepcTBax. bepHaluiBcbki Ta BPOHHULbKI
BEPCTBU SIPULLIBCBKOI CBITU TaKOX Aanu 3HauYHy KinbKiCTb
BuaiB BeHOobIioHTIB. [onoBHe, y GepHaLLiBCbKMX MiCKOBU-
Kax Oyno 3HanWgeHo npeAcTaBHMKA MepLlioro  Buay
Cyclomedusa plana Glessner et Wade, skuin [ossonvs
KopenBaTtu po3piau BeHAy YKpaiHu 3 po3pizamu efiaka-
pito AscTtpanii [18].

barati Ha BeHAoOTeHIl Ta Mikpodocunii aprinitn kanto-
CbKMX BEpPCTB HAaropsiHCbKOi CBITWU. Bulle HaropsHcbKOl
CBiTM po3pi3 BeHACbKMX Bigknagis [loginns npogosxye
KaHuniBCbka cepid [5], YOTMPW CBITM SKOI TaKOX MICTATb
BinOUTKM Ta cnign BeHpobioHTIB. Cepen HUX NepeBaxaroTb
peLwTKn OaBHiX BOAOPOCTEW (BEHAOTEHii Ta TipacoTeHii).
YacTo TyT Ha NOBEPXHSIX MIUTOK aneBporiiTiB Ta TOHKO3€ep-
HUCTMX MiCKOBUKIB 3yCTpivaloTbCcs BIAOWUTKM cnifiB xutteqi-
AnNbHOCTI (ixHOdpocuni).

Ha ocHoBi yunknivyHoro nigxody A0 PO3YNieHyBaHHS BEH-
Oy BUNMMBA€E MOXIMBICTb MNOAiINY MOrMNIBCbKOT CBITU Ha ABi
NiOCBITU — HWXKHIO Ta BepxHHO. JloriyHo ob'egHaTtun onbyena-
TBCbKi Ta NTOMO3IBCbKi BEPCTBU Y HWXHIO MNiACBITY, SAMMinb-
CbKi Ta NsiAiBCbKi BEPCTBU — Y BEPXHIO MiACBITY.

3aranom, HanbaraTmin KoMnnekc BeHAobioHTIB Hane-
XWUTb MOMMMIB-NOAINBCLKIN cepii.
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Puc. 4. PisHoMaHiTTsi BeHR06ioHTIB BepHawiBcbkoro kap'epy:
A — 3ninkun noainy m'akoTinux Cyclomedusa cf. davidi Sprigg 3ycTpi4aloTbCs y TOMO3IBCbKUX BEPCTBAX;

B — Charnia sp. — 3naxigka [1. Nnnunexka B AMNINbCbKMX BepcTBax Mornniscebkoi cBit; B — Cyclomedusa sp. nov.1 — Ha nickoBukax,
samninbcbki Bepcteu; M — Cyclomedusa sp. nov. 2 — Ha aneBpoapriniTi, TIoMosiBcbki Bepctsy; [ — pewtku Nemiana simplex Palij,
NoLUMPEeHi NepeBaxHO B AAIMNINbCbKUX BEPCTBax. Ha 3pa3ky NoMiTHO KinbLeBi BinOWTKM BEpXHLOT YacTuHK "noninis”,

AKi MOXYTb ByTu KNntoyem 0 3'acyBaHHs iX npupoau; AMnineceki Bepctsu; E — Cyclomedsa tuberculata sp. nov. — Biobutok
3 ApiOHMMM ONyKNMMKM BUCTYNamu Ha 6asarnbHili YacTuHI noniny, AMNinNbCbKi BEPCTBU

Ha cborogHi B konekuii eonoriyHoro myseto HHIM
HAH Ykpainn Hanivyetbes 6nmabko 2000 3paskiB BeHA06i-
OHTIB i mopia, Aki ix mictatb. CTyniHb 36epexeHocCTi Ta pe-
nbed BiAOWUTKIB 3anexuTb Big NEpPBUHHOI YOPMK iCTOT,
niTonoriyHnx ocobnmMBoOCTE NOPOAM Ta XapakTepy Bigkony
(puc. 4 A, ). € Bugn, ski 6ynm onucaHi paHiwe (1968-
2009 pp.) B.C. 3aika-HoBaubkum, B.M.Maniem,
M.O. ®epoHkiHnm, HD.O. Typeesum, A.Ll.MeHacosolo,
B.MN.MNpuueHkoM Ta iH.

Cepep BioOUTKIB NepeBaxalTb AUCKONOAIOHI hopmu 3
Pi3HOMAHITHUM KOHLEHTPUYHUM penbedom abo 6e3 Hboro.
3ycTpivalTbCa HOBi BMAM, SKi Oynu 3HanWgeHi Ha pisHMX
PiBHAX pO3pi3y BEPXHbOTO BEHAY — BiA FOMO3IBCbKUX
BEPCTB  MOrUMiB-MOAINBbCLKOI  Cepii [0 KOMapOBCbKMX
BEPCTB CTYAEHWLbKOI CBiTM 6ins KpiBni kaHWMIBCbKOI cepii
— B nepiog 3 2010 no 2015 pp. NepeBary cTaHOBMATbL OKPY-

rni (LMKNiYHI) popmun, sKi YMOBHO BIAHOCATb [0 KULLKOBO-
NOPOXHUHHMX (L& NPUMYLLEHHS LWe He AOBEAEHO, OCKINbKM
He 3HaMAeHO Hi MOPOXHMWH, Hi Wwynaneub umx ictoT). 3Hau-
HO piglwe 3ycTpivalTbCcs ABOOGIMHOCMMETPUYHI hopMHU, SKi
MO>XITMBO pO34innTK 3a Mopcpornorieto Ha Tpu kaTteropii: 1 —
netanoHamu ("Mopcbki nepa"); 2 — cerMeHToBaHi BiAOUTKM
(Dickinsonia sp.), siki 3icTaBnsaTe 3 Npeakamy NIOCKMX
yepBiB; 3 — Pi3HOMaHITHI ixHoocunii, SIKi BBaXaloTbCs Chi-
Jamu NOB3aHHA nepeBaXHO Kpyrnux 4vepsiB. Kpim Bu3Ha-
YEeHUX BUAIB, PSS 3paskiB MOXHa BBaXaTu Crigamu XuTTe-
OiANbHOCTI iHWKNX NpobrneMaTu4HuX opraHiaMie, npupoaa
Ta cucTeMaTuyHE MOJOXKEHHS SKUX Le He 3'SCoBaHo.
Po3spisy BeHay B BepHalliBcbkoMy kap'epi MOTpibHO Ha-
[aTn NpUpOAOOXOPOHHOrO CTaTycy 3 METOK CTBOPEHHS
reornoriyHoro NapKy Ha Moro OCHOBI Y 3B'A3KY 3i 3Haxigkamu
YHikanbHWX BUAiIB BEHOOBIOHTIB, K, 3 TOYKM 30py reonoris
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i naneoHTonoris, HabyBalOTb MiXXKHaPOAHOrO 3Ha4YeHHsi. He
3aviBe HaragaTw, WO po3pi3 6epHalLiBCbkUX BEPCTB B Apy
6ina c. bepHawiBka BXe Mae NpUPOLOOXOPOHHUI CTaTycC.
3annwaeTbCst po3WMPUTU MEXi iCHYto4oro o00'ekTy i Ha3Ba-
TV MOTO, HanpuKrag, reornapkom.

IHcnekuieto 3 OXOpOoHM Npupoan BiHHMUBLKOT oGnacTi
pasoM 3 npeacTaBHMKaMM agmiHicTpauii [HicTpoBcbKoi
FAEC Ta Morunis-lMoainbcekoro panory, 3a yvacti HHIMM
HAH Ykpainu i ronoeu cinbpagu c. bepHawiBka 6yno op-

raHisoBaHe BMWi3He 3acCigaHHsA Kpyrnoro CTony 3 MuTaHb
CTBOpPEHHSA Ha 6asi kap'epy reonoriyHoro nam'atHuka. eo-
noriyHun mysen HHIMNM HAH YkpaiHu 3 uporo npueoay
nigrotyBaB KIonoTaHHs [o [enapTameHTy 3anoBigHoOi
cnpaBu MiHicTepcTBa ekonorii npupogHux pecypcie. Hac
nigtpumytots BIO "Cninka reonoris Ykpainu", ManeoHTo-
noriyHe ToBapucteo HAH Ykpainu, HauioHansHui npupo-
OHu napk "Moginbebki ToBTpK" Ta iHWI HaykoBi AepXaBHi
Ta rpomMafchbki opraHisadii.

Puc. 5. BigpnpenapoBaHuit penbed AHa Mops 3 Gpukamm y cepeAnHi NoMo3iBCbkuX BepcTB. BepHalwiBcbkuin kap'ep:
Ha NOBepPXHi NiIBTOPaMeTPOBOI Nayku rpybo3epHUCTOro nicky-rpaBenity
BUSIBUNUCS NapanenbHi rpsan — CBiQYEHHs Teuii Ha LbOMy eTani po3BUTKy 6acenHy

BesnepeyHo, 3 HayKoBOI TOYKW 30pYy panoH posTally-
BaHHs1 Lboro ob'ekTa € Hafa3BMYaNHO NEPCNEKTUBHUM Ansi
PO3BUTKY MiXKHApOAHOro reosioriYyHOro Typuamy, MpoBe-
OEHHS1 KOHdEepeHLUin, cemiHapiB, reonoriyHux npakTuk Ta
iHLLMX HayKOBWX 3axOAiB 3 MeTO 0BroBOPEeHHS Lie He BU-
pilLeHMX MUTaHb Ta MOAANbLUOrO AOCHIOXEHHS MepBiCHOI
hayHu Ha Hawin nnaHeTi. Taki NPUPOOOOXOPOHHI reonoriv-
Hi 3aKknagwm (reocanTu, reonapku, reonoriyHi cagy ToLLo) 3a
iHiliaTMBn  MikHapogHOro cot3y reonoriYHMX  Hayk,
FOHECKO Ta lNMpolEO Habynu wmpokoro po3snuTKy B ABCT-
panii, B kpaiHax Asii, Adpukn, €sponn, lMiBaeHHoi Ta lis-
Hi4YHOT AMepuKu.

BucHoBku:

1. Y pesynbTaTi po3rnaay My3eNHUX KOMeKUid BepXHbO-
ro BeHay lMoainns BuHukae notpeba y AeTanbHimnx 360-
pax BWKOMHUX pPEeLITOK MO BCbOMY po3pidy (Morunie-
nodinbcbka Ta KaHWMiBCbka cepii) 3 MeTow [0AaTKOBMX
noLykiBs Makpodpocuninn, ocobnmeo binatepanbHux opm.
Ha Hawy AymKy, nepcnekTMBHUMUW ANsi MOLUYKIB MOXYTb
BUSIBUTUCSI PO3Pi3n KankCbKUX BEPCTB Y HOBUX BifCINOHEH-
HAX B30oBX 6eperiB [IHICTPOBCLKOro BOOOCXOBULLA.

2. HaBepeHi y cTtaTTi gaHi po3KpMBaKTb HaykoBy Ta
OCBITHIO LIHHICTb pPO3pPi3y JIOMO3IBCbKMX W AMMINbCbKNX
BEPCTB MOTUIBCbKOI CBIiTU, @ TaKOX OepHaLUiBCbKUX W
OpPOHHULIbKMX BEPCTB SAPULLIBCLKOI CBITM BEPXHBOrO BEHAOY
Ta Komnekuih BeHA0BGIOHTIB LMX BEPCTB.

3. BuB4YeHHs1 Ta 36epexxeHHs1 KOMNeKLii BEHOCbKMX BUKO-
NHMX peLluTok MNpuaHICTPOB'S siK B My3esix, Tak i Ha Micusix ix
BUOOGYTKY (My3ei mpocTto Heba), O03BONMUTL BUKOHYBaTU
noganbLuUi HAYKOBi AOCMIAKEHHS 3 METOI NPOBEAEHHS CTpa-
TUrpadivHoi Kopensuii po3pisiB 3 ediakapcbkMmMK Bigknaga-
MM iHLWWX KOHTUHEHTIB. [leTanbHe BYBYEHHS BEHACLKUX Bif-
KnagiB Ta CTBOPEHHSI MOTYXXHWX Mar€OHTONOMYHUX MOHO-

rpadiyHNX Komnekuih BeHOObIOHTIB [03BONMMTL OTpMMaTh
HOBI flaHi Npo eBontoLito Biocdepn aokeMOpito.

4. [Ina 306epexeHHs reonoriYyHnx po3pisie BeHay B
MpuaHicTpos'i  (nounHatoum 3 BepHawiBcbkoro kap'epy)
HeobXigHO HagjaBaTW iM KPOK 3a KPOKOM MPUPOAOOXOPOH-
Horo ctatycy "leonoriyHoro nam'aTHuka npupogu" 3 MOoXx-
NMBICTI0O MOJAnbLIOr0 AeTanbHOrO0 BUBYEHHSI YHiKanbHUX
peLUTOK BEHAOOGIOHTIB.

5. MixxHapoaHi MpoeKkTun, siki BUKOHyBanucsa Ans noga-
NbLIOr0  BMBYEHHS1 MOCRIAOBHOCTI  BigKnagiB  BeHAy-
efiakapito, BXe Aanu Mo3WTUBHI pesynbTatu. B mainbyT-
HbOMY Taka koornepauis gactb e binblie HaykoBMx JOCs-
rHEeHb 3a LOMOMOrOK HOBUX NIAXOAIB 40 BUBYEHHS PELLTOK
M'SIKOTiNMX BeHAobioHTiB [1, 5, 7].

Pobomy sukoHaHo 8 2013 p. 3a nidmpumku [JepxagHo-
20 (oHAy cpyHOameHmMarnbHUx 0ocrnidOxXeHb YKpaiHu
(epaHm ®53/111-2013). B nodanswomy (2014-2015 pp.)
rnosnbosi pobomu 3i 360py Konekyili BUKOHy8anucs 3as0siku
iHaHcysaHHs1 Haykosux docnioxeHb HHITM HAH YkpaiHu
Kowmamu 3a npoekmom "HauioHanbHe HadbaHHS" ma
memoro, W0 8UKOHyembCs y 8id0ini "Meonoeis”.
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UNIQUE COLLECTIONS OF VENDOBIONTES AT GEOLOGICAL MUSEUM
OF NATIONAL MUSEUM OF NATURAL HISTORY (NMNH), NAS OF UKRAINE

Investigations of of Vendian sections of Podillia have brouhg new achievements and discoveries. The collections of Vendian biota, studied by
many researchers are stoted in museums and private collections. Practical importance of these investigation is the possibility to do paleothological
substantiation of stcratigraphic schemes and obtaining of reliable reasons for correlation of deposits. As result of many years' expeditions, the
collections of Vendian lithological, mineralogical and paleontological samples from Middle Dniester area were gathered. In particular, rich
representative materials were sampled during repeated field trips to Novodnistrovsk area that are made for studying and monitoring of sections of
Mogyliv and Yaryshiv Suites outcropped in Bernashivka open pit. Both early known and new genera and species of Vendian fossil organisms were
found here.Prolonged investigation of certain levels in the section has allowed us to trace facial-lithological features of layers and alterations in
horizonts which contain findings of vendobiontes. Presence of various cyclic and bilateral symmetry of fossils and traces of their vital activity
allows us to correlate Vendian sediments of Podillia and coastal area of White Sea with Ediacaran sediments (Late Proterozoic) of Australia and
other continents. A large international importance of the section their paleonthological, geological and biological diversitis form basis fro for
creation of a new natural conservation object at the base of the open pit.

For conservation of Vendian geological sections in Middle Dniester area we propose to give them in step-by-step manner possible
environmental status with declaring them as nature geological monuments with the possibility of scientific sampling for doing more detailed study
of unique Vendian biota. The activity should be started from Bernashivka open pit.

Keywords: Vendian, paleontological collections, geosites, Bernashivska open pit, Podillia.
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YHUKAIbHbIE KONNEKUbIM BEHAOEMOHTOB NEOJIOTMYECKOIO MY3EA
HAUUOHANBHOIO HAYYHO-NMPUPOLOOBEAYECKOIO MY3EA (HHMM) HAH YKPAUHDI

Uccnedoeanus eendckux paspesoe [1000s1bs1 MPUHOCSIM HO8ble OOCMUXEHUs1 U OmMKpbimusi. B My3esix u yacmHbix c60pax XpaHAMCsl KOJ/1eK-
yuu eeHO06UOHMOB, KOMopbie uly4yanucb MHO2UMU uccrnedoeamensamu. lTpakmuyeckasi 3Ha4uMocmb 3mux uccriedogaHuli cCOCIMoum e 803MOX-
Hocmu npoeedeHusi nNasieOHMoJsI02u4ecko20 060CcHO8aHUsI cmpamuzpaghudeckux cxeM U rMoslyYeHUU 8ecoMbiX OCHO8aHull Ons1 Koppensyuu om-
noxeHuli. B pesynsmame MHo20/1emHUX 3Kkcrneduyuli cobpaHbl IUMOJI02UYECKUe, MUHePasio2uYecKue U rnaseoHmosiocudyeckue Koslekyuu us3
omnoxeHuli eeHOa lMpudHecmpoebs. B yacmHocmu, 6o2ambiii Mamepuasn nosy4eH Hamu 80 e8peMsi HEOOHOKPamHbIX KOMaHOUPOBOK 8 palioH
2. HoeodHecmpoeck Onsi usyyeHusi U MOHUMOPUH2a Pa3pPe308 Mo2usieeckKoll U sIPbIWEBCKOU ceum, Komopble 06HaXeHbl 8 bepHaueeckom Kapbe-
pe. Tym 6binu Hali0eHb! Kak paHee u3gecmHble, makK U Hoeble podbl U 8UObl 8eHOCKUX UCKOMNaeMbix op2aHu3mos. [IpodomkumensbHas pa3pabom-
Ka omO@enbHbIX ypoeHell Mo3eosiusa npocaexueams hayuanbHO-TUMoio2uyeckue 0CoO6eHHOCMU C/I0e8 U U3MEHEeHUsl 20pU30HMOoe, Komophbie
codepxam Haxo0Ku eeHOo6uoHmos. [lpucymcmeue pa3Hoo6pa3HbIX YUKIUYECKUX U O8YCMOPOHHECUMMEMPUYHbLIX OCMAaMmKo8 UCKONaeMbIX op-
2aHu3Moe u criedoe ux xu3HedessmeslbHOCMU M0380JISAFOM COMOcmMassisimb éeHOCKue omsioxeHusi lTodonbsi u nobepexnss benozo Mopsi ¢ aduaka-
PCKUMU OMJIOKEHUsIMU M033He20 npomepo3os Aecmpanuu u dpya2ux KOHMuHeHmos. O2poMHoe MexAyHapoOHOe 3Ha4YeHUe pa3pesa, e2o naneo-
HmMorsozau4eckoe, 2e0/102U4e€CKOe U MUHepasio2uyeckoe pazHoobpasue darom ocHo8aHusi O co30aHusi HO8020 NMPUPOAooXpaHHO20 06bLeKkma Ha
OCHOBaHuu pa3pe3a Kapbepa. []nsi coxpaHeHusi 2eosio2uyeckux paspe3oe eeHda e [MpudHecmpoebe npednazaemcs npudasames UM (Ha4YuHasi ¢
BepHaweecko20 Kapbepa) waz 3a wa2oM npupodooxpaHHbIli cmamyc 2e0/102u4eckux NamsimHUKo8 npupodbl, C 803MOXHOCMbIO danbHeliwea0
u3y4YeHusi YHUKallbHbIX OCImamkoe eeHO06UOHMos.

Knroyeenie crnoea: eeHd, naneoHmMoo2u4yeckue KoieKyuu, 2e0s102u4ecKkue

Huku, Bept Kuli kapbep, [Modosnbe.
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®OPMUNPOBAHME KONMNEKLIMOHHOINO ®OHAOA 3TANOHHLIX PA3PE30B
KAK MHCTPYMEHT UX COXPAHEHMUA

(PexomeHAo8aHO 4YrieHOM pedakyiliHoi konezii 0-poM 2eor. Hayk, douy. C.€. LlIHrokoeum)

Cmpamomunbl U OropHbIe pa3pe3sbl, uMerouwjue 60/1buIoe Hay4YyHO-Mpakmu4eckoe U obpasoeamesibHoe 3HavyeHue, Q0/KHbI 6bIMb
coxpaHeHbl. CoxpaHsimb 3masioHHble pa3pe3bl He06X00UMO KaK HerlocpedcmeeHHO Ha MecmHocmu, in situ, mak u ex situ, Ha 6a3e
my3eee. Ljenb pabombl — paspabomame Op2aHU3ayulo COXPaHeHUs 3MasloHHbIX pa3pe3oe My3eliHbiMu cpedcmeamu Ha npumepe
ghopMupOBaHUSsI TUMOJI02UYECKO20 U NasieoHmosio2u4yecko2o ¢hoHda o6pa3y0e cmpamomurioe U oriopHbIx paspe3oe me3o30s1 [op-
Hoezo Kpbima. CoxpaHeHue cmpamomuriog U orfopHbIx pa3pe3oe opHozo Kpbiva Ha 6a3e My3esi paccmampueaemcsi enepssbie. [lpu-
MeHeHbl MemoObl Mosieebix HabmoOeHUl, onucaHusi, CPpasHeHUsl, aHa/u3a Yyepe3 Mpu3sMy Hay4Ho-uccriedogamesibCKol, Hay4HO-
¢hoHOO8OU U Hay4HO-3KCMO3UYUOHHOU pabombi My3ees. AHanu3 KosleKyuoHHo2o ¢hoHOa eonozuveckoz2o mysesi HayuoHanbHO20
Hay4Ho-npupodogedyecko2o my3es1 HAH YkpauHbl Ha npedMmem rnosiHomsi npedcmaesieHusi pa3/iuyHbIX Pe2uoHO8 U 803PacmHbIX
duana3oHoe 8 cmpyKkmype cobpaHusi ebiceemust f1akyHbl 8 npedcmaeneHuu 'opHozo Kpbima. B xode noneebix pabom 2011, 2012,
2015 22 cobpaHa Kosnekyus 8 Konuyecmee 221 eOuHuybl xpaHeHusl. Konuyecmeo npedmemoe konnekyuu — 854, @ mom qucie ¢hayHbli
— 275. 3mu obpa3ysbi npedcmaensitom 30 ceum u 26 monuw;, (u3 43 u 37 coomeemcmeeHHo), 8bidesieHHbIX 8 Me3030e ['opHo20 KpbiMa.
OcobeHHocmu cbopa u onucaHusi KoJiJIeKyuu 3akrodanucs e cnedyrouwem: 1. Oméop 0CHOBHbIX JITUMOJI020-Nempozpaghudeckux mu-
noe nopod, npedcmasnsitowux paspes; 2. Ombop u3 paspeszoe obpa3yoe, npedcmassisitouux ocobbili 2eono2uyeckuli UHMepec, a
maroke ob6pa3yoe, HadenéHHbIX ceolicmeamu My3eliHo20 npedMema — ammpaKkmMueHOCMbIO U IKcnpeccueHocmsbto; 3. Kaxadbii nped-
Mem slumorsioz2uyeckol Konnnekyuu umeem Ayb6rniemHblie o6pa3ubi; 4. Bnepebie e Neonozuvyeckom myzee HHIIM HAH YkpauHbi € npo-
yecce cbopa «komnekyuu ocyujecmeneHa 100% GPS-npuesizka u d¢homodpukcayusi ecex npedMemos  KoJuleKyuu;
5. UHcmpymeHmanbHbIX JlUMoIsIo2u4eckux uccsiedosaHull He NMPo8odusIoch, Xxapakmepucmuka obpa3yoe npedcmassieHa Ha yposHe
makpoonucaHrusi; 6. [[pumeyamenbHOU 0CO6eHHOCMbLIO MHO2UX CIMPAImMomurioe U ofopHbIX pa3pe308 se/isiemcsi Mo, Ymo OHU 8bic-
mynunu KaKk MecmoHaxoX0eHusl yesio2o psida MuHepasios; 7. Cnedysi cmpeMsieHUro K Hepa3pbi8HOCMU oKa3a Jiumosio2uu u ¢ghayHbl
0ons nontHomsI npedcmassieHusi c/10ée pa3spe3sa, o0 803MOXXHOCMU, U3 HUX Mpou3eodusicsi ombop ocmamkoe uckonaemol ¢payHbl. Ha
npumepe ¢hopMupo8aHusi KOJUTEKUUOHHO20 ¢hOHOa Mo 3MasloHHbIM pa3pe3am me3030s1 FopHo2o Kpbima ompabambsieaemcsi Memoou-

Ka coxpaHeHus1 amux pa3pe30e Ha 6a3e My3eee ecmecmeeHHOHay4YHO20 Mpoghurisi.
Knroyeenlie crioga: My3etl, KOJ/IIeKyusi, cmpamomuri, oropHbIl paspes, F'opHbili Kpbim, Me3030Li, ceuma, mosuwa.

MocTtaHoBKa Npo6neMbl. CTpaToTUNbl U ONOPHbIE pa-
3pesbl, BbICTyMalwLue B ponu 3TanoHoB cTpaTurpaduyec-
KX nogpasgeneHuni noboro paHra, MMeKT BaxHelllee
Hay4Ho-NMpakTuyeckoe © obpasoBaTenbHOe 3HayeHue.
CtpaToTvnoB noApasfeneHnin MexayHapogHON cTpaTur-
paduyeckon wkansl B MopHom Kpbimy HeT. 3geck npegn-
CTaBfieHbl 3TanoHHble paspesbl NogpasfefieHnin MecTHOW
cTpaTurpadpuyeckon Wwkanbl — cBUT 1 Tonw,. CBUTLI 1 Ton-
LM — OCHOBHble KapTWpyeMmble eOuHWLbl Mpu cpedHe- U
KpynHomMacwitabHon reonornyeckonn CbEMKe, OOBbEKTbI
reonornyeckon KoppensauMn Ha pernoHanbHOM YpPOBHE.
[aHHble, nomny4eHHble B pesynbTaTe MWCCNefoBaHUs WX
STanoHHbIX pa3pe3oB, KNagyTcs B OCHOBY MOCTPOEHMUS
MECTHbIX N pPermoHanbHbIX CTPaTUrpadUyeckmx Cxem, uc-
nonb3ylTCs NPU COCTaBMNEHUN NEreHs KapT.

Ha tepputopumn NopHoro Kpbima co3gaHbl U oyHKUMO-
HUPYIOT TPX CTaLMOHAapHbIX MOMeBbIX y4ebHbIX LeHTpa, B
KOTOpbIX MNpakTuyeckoe oby4eHne nNpPOXOAAT CTyAEHThI
OEeCATKOB BY30B OnvKHero n ganbHero 3apybexbs. 3Hauu-
TefnbHas YacTb 3TaNOHHbIX Paspes3oBs, BbIAENEHHbIX B HOro-
3anagHoMm KpbiMy, BXOAAT B COCTaB HblHE AEWCTBYHOLLMX
nmMbo CcyLecTBOBaBLUMX B MPOLUNOM Yy4ebHbIX MOMMIOHOB.
OTaenbHble CTPaToHbl K UX 3TanoHHblE pa3pesbl Bnepsbie
BblAeNeHbl N N3yYeHbl B X Npegenax.

Pa3pesbl, BblgeneHHble B kadyecTBe CTPaTOTMMNOB MO-
Apas3feneHnin MecTHOW cTpaTurpaduyeckon Likanbl, Ha
NPOTSHKEHUN MHOTUX OECATUNETUI BbICTYNalT obbekTamm
byHAaMeHTanbHbIX reonormyecknx nccrnegosarHun. Mivieto-
TCA pasnuyns B MHTeprpeTaummn AaHHbIX O Bo3pacTte, 06b-
éMe, coepxaHun CTPaToOHOB pasHbIMK UCCRefoBaTeNsaMu.
®akT HanM4Msa pasHornacuii, C O4HOW CTOPOHbI, BbiCTynaeT
OCHOBaHWEM A5 NpoBeAeHUst AanbHenwmx paboT no Aou-
3y4eHUIO STaNoHHbIX pPa3pe3oB BblAeneHHbIX nogpasaene-
HWUIA, C APYro — MOXET CMyXuTb 0BOCHOBaHMEM HeobXo-
OVIMOCTU UX COXPaHEHMS.

B me3030e NopHoro Kpbima BbigeneHsl 81 nutoctpaTu-
rpacduyeckoe nogpasgenexHve: 1 cepusi, 43 cButbl, 37
Tonw,. TaBpuuyeckas cepusi He umeeT ctpatotuna. [OAns
CBWTbI YCTaHOBIIEHWe cTpaToTuna sBnseTcs obssaTenb-

HbIM, Ansi TOMWM PEeKOMEHAYeTCsl CChlflka Ha OMOpPHbIN
pa3pe3. Takum obpasom, obLiee KONMYECTBO CTPATOTMMNOB
CBWUT U OMOPHbIX Pa3pe3oB TOrL, BblAENEHHbIX B Me3030€e
[opHoro Kpeima — 80 [1, 3, 4, 7].

PaboTbl NO MHBEHTapuU3aLuW, MOHUTOPWHIY, pa3paboTke
Mep MO COXpaHeHV0 OOBLEKTOB MPOBOASTCA B pamkax Oro-
PKETHbIX TeM "TpupodHi reonoriyHi nam'aTku Ta iX npeacras-
neHHa B ekcnosuuii HauioHanbHOro HaykoBO-NpUPOSHUYOro
myseto (HHMM) HAH Ykpaunb!" (2008-2011 rr), "Po3pobka
perioHanbHOI niToTekn pudpen-aHepo3oncekX  Bigknagis
BonuHo-Moginns i Kpumy Ha 6a3i konekuijn MeonoriyHoro my-
3eto HHIMM HAH YkpauHb!" (2012—2016 ).

Mo Hawemy MHEHMWI0, COXPaHATb JTarloHHblE paspesbl
Heo6X0AMMO Kak HEMOCPEACTBEHHO Ha MECTHOCTW, in situ,
Tak u ex situ, Ha 6a3e my3eeB. CoxpaHeHWe CTPaToTMMNOB U
OMOpHBIX CTpaTurpacuyecknx paspe3oB Ha 6a3e MyseeB
npegnaraeTcsi OpraHn3oBaTb B COOTBETCTBUM C OCHOBHbI-
MW  HanpaefeHusMu  My3elHoW  paboTbl  (Hay4HO-
nUccrneooBaTenbCKOW,  Hay4yHO-(POHAOBOW M HaAy4HO-
3KCMO3MLMOHHON) N peann3oBaTh Criedylowmym o6pa3om:

1) cozgaHMe n COMpOBOXAEHUE pernoHanbHou 6a3sbl
[aHHbIX 3TaNoHHbIX reornorM4ecknx paspesoB, POPMUPO-
BaHMe (haiinoBbix apxmBoB doTorpaduii 06HLEKTOB, BUae-
omarepuanos, rpacuku;

2) hopMUpPOBaHNE NUTONOMMYECKOTO M NaneoHToNoru-
Yyeckoro poHAOB;

3) npeacTaBneHve u Nonynsapusauus 3TanoHHbIX Feo-
NOrMyeckMx pa3pes3oB CPeaCTBaMU MY3ENHOM SKCNO3ULIMN.

CoxpaHeHne cTpaToTWNOB M OMOPHbIX pa3pe3oB Ha ba-
3e My3eeB pacCMaTpvBaeTCH Kak anbTepHaTWBHbIA, AOyO-
NVPYIOLLUIA BapuaHT KOMMJIEKCY Mep UX OpraHn3aumoHHO-
NnpaBoOBON 3alWTbl Ha MecTHocTU. OJHaKo uaes coxpaHe-
HWUS 3TUX pa3pe3oB Ha Hase My3eeB Kk HACTOsILLEMY BpeMe-
HW MpaKTU4Yeckn He peanu3oBaHa. [JaHHas cTaTbs NOCBSI-
LLieHa TaKOMY acneKTy NpUMEHEHUss My3erlHOro MHCTpyme-
HTapus ONA COXpPaHEHWs 3TanOHHbLIX FeonorM4ecknx pas-
pe30B Kak (opMMpOBaHMe KONMEKLUMOHHOro hoHAa.

AHanus3 nocnegHuUx uccnegoBaHUMA U Ny6nuKauum.
Moes coxpaHeHust aTanoHHbIX reonormYecknx 06BbEKTOB Ha

© Andmmoa I'., 2015
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6a3e My3eeB BbiCKa3blBanacb paHee HeogHokpaTHo. Crie-
umanuct B obnactm reonornyeckoro MyseeBeneHust
J1.1. bplowkoBa NPMBOAUT LMTATy U3 apXMBHOIO AOKYMEH-
Ta 1924 r, B KOTOPOM aHanNM3npyeTcs COCTOSIHUE reororu-
Yeckux MyseeB, W, B YAaCTHOCTW, OTMe4YaeTcsi, YTo "OCTpo
Heo6XoaAMMO COXpaHATb BELLEeCTBEHHble OpuUrMHanbl "ro-
notunbl" B NaneoHTonoruu, npocunm u paspesbl B reono-
rmn" [6, ¢.72]. Mo mHeHwuto J1.M. Bpiowkoson, NoMnMo aTa-
TNOHHBIX M MOHOrpacM4ecknx MMHEPanornyeckux 1 naneo-
HTOSOrMYECKMX KOMMEKLUMN, B KAYECTBE 3TANIOHOB OOJSIKHbI
cobuvpaTtbca Tawke OOBLEKTbl AMHaMWYECKOW reornoruu,
netporpaduyeckme n nutonoruveckue obpasupl [6]. B ns-
AaHum 1976 r, nocesAWEHHOM 50-neTnto MHCTUTYTa reono-
rmyeckmx Hayk AH YCCP, B kavecTBe NepCrneKTUBHOro
HanpasneHust pa3suTusi Meonoruyeckoro my3est Gbinu yka-
3aHbl Co3aaHue oTAena pernoHanbHOW reonorum YkpavHol
N oTaena crpatoTunuyeckmx paspesoB [5]. Konnektnsom
OTEYECTBEHHbIX ncenegosaTenen B.M. MpuueHko,
A.A. NweHko, HO.A. Pycbko, B.WU. LLleByeHko BnepBbie B
KayecTBe TuUMa reornorMyecknx MamATHUKOB Npupoabl
(TTIM) BblAENEH MY3EMHO-KONNEKUMOHHbIN [2]. Mo ybexae-
Huto M.H. ManeeBa n H.W. KpacHoBa, nonHoe coxpaHeHue
reonornyeckoro Hacneaus in situ ... B KonnyecTse n Kaye-
CTBE JOCTaTO4MHOM ANl YOOBNETBOPEHUS HayYHbIX U KyIlb-
TYPHbIX NOTPEBHOCTEN HACTOSILLEro M MocneayLwero no-
KoneHuin" B npuHuune HeBo3moxHo [10]. PaspabatbiBas
nporpamMmmy Mo COXPaHeHW MUHeparnbHOro pasHoobpasus,
aBTOpbl YTBEPXOAKT, YTO MUHepanbHoe pa3Hoobpasune
nnaHeTbl 3emnsa MoXeT ObiTb U A0IMKHO ObITb COXpPaHEHO
ex-situ, Ha 6a3e My3eeB eCTeCTBEHHOHay4YHOro npocuns.
O6beKTbI-HOCUTENWN MUHEPAnbHOro pasHoobpasus, OTHO-
cawmecsa k TN, E.MN. Lepbakoea npeanaraeT npeacras-
NsiTb B My3€€e C NOMOLLbIO KOJNEKLUIA MUHEPANoB, COCTaB-
NSIIOWMX BELLECTBEHHYIO CYTb KOHKPETHbIX OOBLEKTOB, WH-
TeprnpeTaumoHHON rpadukn, CTaTUY4eCKUX M AUHamMu4ec-
KnMmun kagactpoB m3obpaxenu [10]. B HHIMM HAH Ykpan-
Hbl MMEETCS OMbIT OpraHuM3auuMm XpaHeHus u paboTbl C
MOHOrpachyeckUMm NaneoHTONOMMYECKUMW KOMTEKLNAMM,
KONMMYECTBO KOTOPbIX K HACTOSILLEMY BPEMEHU MPEBbLICUNO
350 egmHuL.

YacTb o6Lien npobnembl, paccmaTpuBaemon Brie-
pBble — COXpaHeHWe CTPaTOTWUMOB U OMOPHbLIX pa3pe3oB
opHoro Kpbima Ha 6a3e myses.

Lenb cTtaTbn — pa3paboTaTb OpraHvM3aumio COXpaHe-
HWSI 3TanoHHbIX pa3pe3oB My3elHbIMWM CcpeacTBamMy Ha
npumepe OpMUPOBaHNS NIMTOINOMMYECKOTO 1 NareoHToso-
rmyeckoro coHaa o6pasuoB CTPaTOTUMNOB M OMOPHbIX pas-
pe3oB Me30304 ["opHoro Kpbima.

M3noxeHne ocHOBHOro marepuana. fAgpom npea-
CTaBMsIEMOro B My3ee CTpaToTvna/onopHoro paspesa siB-
NAETCA KaMeHHbI MaTepuan — nuTornormdyeckme obpasubl
1 nckonaemas ayHa, KOTopble OTPaXaloT BELLECTBEHHYIO
CyTb oObekTa.

B 2009-2011 rr npoBegeHa WMHBEHTapu3auus naneo-
HTOmnornyeckoro cobpaHus 'eonorundeckoro myses HHIMM
HAH YkpavHbl. AHanu3 KonnekuMoHHoro oHaa myses Ha
npegmeT NoNHOTLI NpeacTaBnNeHUs pasnuyHbIX PEMMOHOB U
BO3PAaCTHbIX AMana3oHOB B CTPYKTYpe COOpaHusl BbICBETUI
nakyHbl B npegcTtasneHun FopHoro Kpbima. Tak, HecmoTps
Ha TO, YTO 34ecCb xpaHaATca 35 konnekuni obpasLoB UCKO-
naemow ayHbl 1 cropbl, UMeLWMX oTHoweHue K Kpbimc-
KOMY PErvoHy (XpOHOMOrMYECKUIn AnanasoH: nepmMb — 4eT-
BEPTUYHLIV Nepuoapbl), MCKonaemMble Me30305 npeacrasne-
Hbl KpalHe HepocTaTtovHo. Hebornblias nutonorvyeckas
KomnneKums aKcroHupyetcsa B 3ane "Mctopus reonornyec-
KOro pasBuTUsi TeppuTopum YKpauHbl".

HoBasi konnekuus nuTonorndeckmx obpasuoB 1 dayHbl
13 CTPaTOTUMOB M OMOPHbIX pa3pe3oB cobpaHa B xode no-
nesbix pabot 2011, 2012, 2015 rr, rMaBHON LENbI0 KOTOPbIX

ObINW MHBEHTapPU3aLUWs U MOHUTOPWHT 3TANOHHbIX reonoru-
Yyeckux paspesoB. [onesble paboTbl BKOYANW: YyTOUYHEHUE
MEeCTOMnonoxeHnss o6bekToB (C ucnonb3oBaHnem GPS-
HaBurauum), ocMoTp OBHaxKeHUI, NoneBoe onucaHune u o-
TorpadmpoBaHne, oT6op OCHOBHbIX TUMOB MOPOA, NpeacTa-
BMSIOLLMX CBUTY (TOMLLY) 1 chayHbl (MO BO3MOXHOCTH).

B pesynbtaTe nonesbix pabot obcnegoaHo 56 paspe-
30B, NMpPOBeAEHAa 3KCMNepTHas OLEHKa OBHaXeHWIN kak 0Obek-
TOB re0sIorM4eckoro Hacrnegust No KpUTepusiM: TUMOSOrus,
OLieHKa YHUKanbHOCTW, Hay4yHOW u obpa3oBaTenbHOW LeH-
HOCTUN, COXPaHHOCTU OOBLEKTOB, WX PaHXWPOBaHWE W Ap.
BbisiBNeHbl NpMpoaHble 1 aHTPOonoreHHble (akTopbl, OKasbl-
BaloLye HeraTuBHoe BoO3fencTBME Ha 0bObekT. CobpaHbl
obpasupl, npeacrasnstowime 30 caut n 26 Tonw, (3 43 n 37
COOTBETCTBEHHO, BblAENEHHbIX B Me3030e [lopHoro Kpeima).

CobGpaHHas konnekumst xpaHutcs B [eonornyeckom
mysee HHIMM HAH YkpauHbl nog Ne 2520. KonwuuectBo
efuHuY, XxpaHenust — 221. Konnyectso nNpeaMeToB KOmsek-
unn — 854, B Tom ymncne dayHbl — 275.

OcobeHHoCTU cbopa 1 ONMCaHWs KOSNEKLUN.

Beuay 3HaunTenbHOM MOLLHOCTU OTIIOXEHMWK, crnararo-
LLUMX STanoHHbIN paspes, U3n4eckn HEBO3MOXHO BOCCO3-
[aTb ero TOYHyH0 Konuto ex Situ B hOHOOXPaHUMMLLE U, TEM
bonee, B My3elHOM 3Kcno3uumm. Tak, MOLLHOCTb OTOXe-
HWIA, cnaratoLwmx 3TanoHHble pas3pesbl CBUT U TOSLY, Kone-
6reTcst OT nNepBbiX METPOB (HAaNpUMepP, MOLLHOCTb Nayku
KpacHO-bypbIX OpraHOreHHbIX U3BECTHAKOB — 2 M) OO He-
CKOmMbKMX COTEH MeTpoB n Gornee (k npumepy, Gutakckomn
cButbl — 1510 m). MocnoriHasa xapakTtepuctuka Genoropc-
KOW CBWUTbI, MOLLHOCTb KOoTopown oueHnBaeTcs B 400 M, co-
nepxut onucaHune 83 crnoés. O4eBNOHO, YTO €CTb HEODXO-
OMMOCTb B reHepanu3aumm uHdopMaumm o6 obbekte. B
nepByld odepedb OTOMpPanNUCb OCHOBHbIE NMTOMOro-
neTporpaguyeckme TUMNbl NOPOA, COCTaBnsLWME pa3pes.
91K obpasupl UMeT HanbonblUMn yaenbHbIN BEC B CO6-
pPaHHOM KONMNEKLMN 1 NpeacTaBneHbl NopogamMmm ocagouHo-
ro 1 BYNKaHMYECKOro npovcxoxaeHus. Cpeam ocagoyHbiX
nopoa — pasnu4yHble TUMbl WU3BECTHSKOB (0BNOMOYHbIE,
OpraHoreHHble, OpraHoreHHo-06IOMOYHbIE, OHKONUTOBbLIE,
Opek4meBuaHbIE, MPAaMOPOBUAHbIE U Op.), KOHIIoMeparThl,
rpaBenuTbl, NecYaHWKkWU, aneBponuTbl, areBpornecyYaHuku,
aprunnuTbl, rMUHBLI, Meprenu, raratoobpasHkIi yrone; cpe-
OU BYNKaHN4Yecknx — 6asanbTbl, aHOE3nUTbl, Tydbl.

M3 paspesoB oTOupanunck o6pasubl, NpeacTaBngaowmne
ocobbIl reonornyeckun nHtepec. K takum, Hanpyumep, Mo-
XKHO OTHecTM 00pasupl, codepXallime KOHTaKTbl MeXay
nopogamu: KoHrnomepar — rpasenut (Ne 2520/63) 13 rop-
HOBCKOM Tonwu, necyaHuk — rpasenut (Ne 2520/160) n3
3CKM-OPOUHCKOM CBUTbI; KOHTAKThl MEXAy cTpaTturpaduye-
ckumn nogpasgeneHusimu: obpasey, (Ne 2520/68), atpuby-
TMPOBAHHbIN Kak ocafoyvHasi Opekymst N3 30Hbl TEKTOHUYEC-
KOrO KOHTaKTa M3BecTHsKoB Banpapckon ceuTbl (Jatt-Kib) 1
rpaBenmToB YopryHbckon Tonwm (Kiabzs). OgHo ns Tpebo-
BaHWM K BbIOOpPY cTpaToTuna, 3akpennéHHoe B CTpaturpa-
dryeckomM kogekce — OTCYTCTBME B CTpaTOTWUNE CTPYKTYp-
HbIX OCIIOXXHEHWA W HapyleHu# — B LeACTBUTENbHOCTH,
NPUMEHNTENBLHO K cTpaTtoTunam MopHoro Kpekima, cobnioga-
eTcs He Bcerga. Hanpumep, n3 ctpatotuna cynTaHOBCKOM
CBUTblI OTOOpaHbl MHOFOYMCIIEHHbIE 3epKara CKOMbXEeHUs
(Ne 2520/192, 196) kak pesynbTaT NpPosiBNEHWSA paspblBHbIX
HapyweHuni. CBoeobpasHy0 reoaMHaMUYeckyto CUTyaumo
MpOLUIIOro  AEMOHCTPUPYT AedopMmauum B MnecyaHukax
Kypckor Tonwm (Ne 2520/187) kak pesynbTaT NoaBOLAHOMO
onornsaHusa ocajka B npouecce hopMUpOBaHUS Nopoabl.

M3 pa3pe3oB Takke Obinn B3ATbI reonornyeckue obpa-
3Ubl, HaenéHHble TakuMy CBOWCTBaMM MY3eWHOro npep-
MeTa, Kak aTTPaKTMBHOCTb W 3KCMpeccuBHOCTb. K Takum
npeaMeTam KOMmeKUMM MOXHO OTHECTW, Hanpumep, Kanb-
LUUTOBbIE LWETKN M Xeodbl U3 MNNH LUMPOKOBCKOW TOMLLM
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(Ne 2520/77), koncenbckon cButbl (Ne 2520/14, 19), nssec-
THAKOB  ABysikopHom  (Ne 2520/26) wn  ©enoropckon
(Ne 2520/170, 200) cBuWT, WETKN rOPHOrO XPycTans u xeo-
abl (Ne 2520/103) n3 nec4aHMKOB TaBPUYECKOW CEPUMN.

OnpenenéHHbll Hay4HbI MHTEpPeC NpeacTaBnsoT Ho-
BOOOpa3oBaHMsA U BKIHOYEHMWS!, OTOOpaHHbIE U3 pa3pes3oB.
BmecTte ¢ Tem, aTn 06pasupbl BeCbMa aTTpakTuBHbI. M3 Ho-
BOOOpa30BaHUIA 1 BKIMOYEHWUIA B KONNEKLUN NPEACTaBMNEHbI
cugepuTbl B BUae koHkpeumn un npocnoes (Ne 2520/15, 21,
76, 81, 117, 151, 153, 177, 183, 186), KpeMHeBbIe KOHKpe-
unn (Ne 2520/211, 47), rmMHUCTO-KapOoHaTHbIE CTAXEHWS
C KOpKamu rMncoBoV MUHepanusauuv, BblAeNeHUsaSMn nu-
MoHuTa n siposuta (Ne 2520/93, 112), cTsbkeHuss ¢ cenTa-
pueBon ctpyktypow (Ne 2520/123), docdopuToBbie xen-
Baku (Ne 2520/140, 144), 6aput (Ne 2520/42, 190) n ap.

Kaxgbli npeameT KOnnekumu, NoOMeLLEHHbIN B OCHOB-
Hol cboHa, conpoBoxpaeTcs AybneTHbIM MaTepuanom,
KOTOpbIA Mpegnonaraetr B JarbHenwemM BO3MOXHOCTb
OCYLLIECTBNEHNSA OOMOMHUTENBHbIX BELLECTBEHHbIX Uccne-
AOBaHUI NPeAMEeTOB AaHHOMW KOMMEKLUN.

BriepBble B MeonornyeckoM My3ee B npoLiecce cbopa ko-
nnekumn ocywecteneHa 100% GPS-npuesaska Bcex npeome-
TOB Konnekuwu, Gnarojaps 4emy mecto otbopa o6pasLoB
onpenensieTcsi Ha MECTHOCTM C TOYHOCTbIO 0 10 M.

BrinonHeHa doToghurkcaLust Bcex NpeaMEeTOB KOMMEKLMM.

MpoBeneHbl aTpubyTvpoBaHue, perucTpauusi, onuca-
HWe nuTonoruyeckmx obpasuos konnekuun. Kpatkoe onu-
caHue npegMeTa KOMEeKUMM BKITHOYaeT ero xapakTepucTu-
Ky Kak reonorunyeckoro obpasua n Kak My3enHoro npegme-
Ta. VIHCTpyMeHTanbHbIX FUTOMOIMYECKUX UCCreaoBaHuin
He NPOBOAMIIOCH, XapaKTepucTuka obpasLoB npeacTaBne-
Ha Ha ypOBHE MakpoonucaHus. BknioyeHbl gaHHbIe O pas-
Mepax, popMe, CTENeHM COXpaHHOCTM 0OpasLoB, Xapak-
TepusyeTcsi My3elHOe 3HadeHWe NpegMeToB KOMMeKUMU.
MapameTpamu onucaHusa SABNATCS Takke nogpobHas
reorpadgmyeckas npmesska obpasuos, GPS-koopauHaTsl,
npuBs3ka K nutocTpaTurpadnyeckomy noppasgeneHuno um
paspesy, aTMpOoBKa.

MnaH pa3BuTus eonormyeckoro Mysesi C MOMeHTa €ero
o6pasoBaHusa Npegnonaran co3faHne oTAena pernoHarnb-
How reonorun [5]. Mpea peanusoBaHa 4yacTU4HO: ABa U3
NSATU 3KCMO3ULMOHHBIX 3an0B MOCTPOEHbI Ha pervoHarb-
HbiXx mMaTepuanax. C uenblo pacliMpeHnss permoHanbHON
TemaTtuku B N'eonornyeckom mysee HHIMNM HAH YkpawHbi B
2011 r nonoxeHo Hayano hopMUPOBAHUIO CUCTEMATUYEC-
KON Konnekumm MuHepanoB KpbiMa. ABTOPOM KOMnnekumum —
KaHg. reon. Hayk A.W. TuweHko — nepegaHbl obpasubl B
KonuyecTtee 51 eguHuubl, BKNovarowme 19 MuHepanbHbIX
BMAOB. PernctpaunoHHbii Homep konnekumn — 2519. Kax-
Obll eé obpasel, npuMevaTeneH B KakoM-nnbo OTHoLue-
Hun. Cpean nepefaHHbIX MUHEPAaroB NPUCYTCTBYIOT Xapa-
KTepHble 1 pegkve ana Kpbima. B konnekumn umerotcst
MUHepanbl, obHapyXeHHble B eQUHCTBEHHbIX And Kpbima
MeCTOHaxoXaeHuax. Takke npencraBneHbl MUHeparns! U3
MEeCTOHaxoXaeHul, Haxogsawmxcs B Kpbimy nog yrposon
yHU4TOXEHNs. Cpeaou nepefaHHbIX MHTepec npeacTaBns-
10T 06pasubl, Aawlme npeacTaBneHMe 0 CocTaBe rMapo-
TepMarnbHbIX XU M3 PasHOBO3PACTHbIX OTNOXeHu Kpbl-
Ma, a TaKkke Te, C MOMOLLbI KOTOPbIX BM3yanuanpyeTtcsi
nocnepoBaTenbHOCTb MuHepanoobpasoBaHusa. OnucaHus
06pa3suoB CONPoOBOXAATCH AaHHBIMU MHCTPYMEHTAaNbHOM
AVarHocTukn. Bce oHM MCKYCHO nMpenapupoBaHbl, BHELLHE
OYeHb A(PEKTHbI N, B LIENIOM, UMEKT BaXXHOE My3enHoe
3HayeHue.

Beuay Toro, 4yto B Neonornyeckom mysee HHMM HAH
YKpauHbl Obln Ha4aT NpoLEecC KOMMIEKTOBAHUS cUCTeMa-
TMYECKOM Konnekumm muHepanoB no KpeiMmy, cbop cobeT-
BEHHOW MMHEepanorMyeckon Konnekunm He Bxoamn B 3aga-
4n nonesbix paboT akcneauumn 2011, 2012 rr, opraHunso-

BaHHbIX HHMM HAH YkpauHbl. 13 pa3pe3oB 6binv oTob-
paHbl: NanbIrOPCKUT, aHKepPWUT, TNOMOHTUT, TOPHLIN XpYC-
Tanb, rMnc, anywTuT, Apo3uT, 6apuT, raraT, KanbuuT.

MoyTn BCE OHU OTHOCHATCS K Hauboree pacrnpoCTpaHEH-
HbIM MWHeparam, XapaKTepu3yHLMMCH OOLUMPHOWN reorpa-
et mectoHaxoxaeHun B Kpbimy. Camble pacnpocTpaHéH-
Hble U3 HUX — KarbLWT U FOPHbIA XpycTarnb — NpeACcTaBrieHbl B
konnekummn ahheKTHLIMU APY3amMn U Keodamu.

MpumeyaTensHOM 0COBEHHOCTBIO MHOMMX CTPaTOTUMNOB
1 OMOPHbIX pa3pe3oB ABNAETCHA TO, YTO OHW BbICTYNWUIW Kak
MECTOHaxXOXAeHUs uenoro pspaa  MuHepanos. [laHHoe
yTBepxaeHne 6asvpyeTcs Ha JaHHbIX O MECTOHAXOXAEHW-
ax MuHepanoB Kpbima, npusoanmbix A.W. TuweHko [9], a
Takke cobCTBEHHbIX HabnoaeHusx. B kayecTBe nuuib He-
KOTOpbIX MPUMEPOB TaKUX pPaspe3oB — CTPATOTUMbI Komnce-
NbCKOW (rarat, rMnc, KanbuuT, KBapL, cUaepuT, LIenecTuH,
SpO3NUT), CYAAKCKOW (réTuT, rWMNC, AOMOMMUT, KanbLMT,
KBapL, NUpUT, CUAEPUT, CTPOHLUMAHWT, LenecTuH), Tanwa-
HCKOWM (ranbka pudenckux rpaHuToB, KBapLeBbiX nopdu-
pOB, NMMNapuTOB, rPaHaTCOAEPXKaluMX AALWUTOB, MHENCOB,
KPUCTannM4ecKknx CraHueB, TypManuHOBbIX POroBMKOB),
Oeluynckon (raraT, KBapy, MPEHWUT, CUAEPUT, YIBENNWUT),
CcTapocenbCcKon (rnMaykoHUT, KpemeHb), OBYSIKOpHOW (apa-
roHuT, 6apwuT, réTuT, rIMnc, LONOMUT, KanbLuT, KBapL, KyT-
HOrOpUT, MapkasuT, NUPUT, cepa, CTPOHUMAHWT, Lenec-
TWH), pe3aHCKoW (rmgpokcunanaTuT), Kapagarckom CBUT,
naykn KpacHO-OypbiX OpPraHOreHHbIX W3BECTHAKOB (FEéTwWT,
rMAPOréTUT), MapbUHCKON (NUpuUT, 6apuT) TONLWWMKM, a Takke
BuacanuHcKon, GELLKOLLICKOW CBUT, YOPryHbCKOM TOMWM U
ap. CoyetaHve B ogHOM o6bekTe cTparturpadumyeckon u
MUWHEPanorm4eckon COCTaBMSAOLINX YCUITUBAIOT €ro Hayu-
Hoe 1 06pas3oBaTenbHOE 3HAYEHUE.

Cnepnys CTpeMNEHUI0 K HEpa3pbIBHOCTM Mokasa fuTo-
norun n cpayHsl (B ngeane: BUA-MHAEKC — NMUTONOMMYECKUIA
ob6paseL, (0ToOpaHHbIA U3 Crnosi) — XapakTepHas Ansi Hero
hayHa) ANsS NOMHOTLI NMpeacTaBneHusa Croés paspesa B
3KCMO3MLUUK, MO BO3MOXHOCTH, cobrnpanack cayHa.

Cpean naneoHTONOMMYECKUX KOJEKLUIA, XPaHSLLMXCS
B [eonoruyeckom mysee HHIMM HAH YkpauHbl, BaxHyto
ponb B U3y4EHWU NareoHTONorMn n crpaturpadmm Meso-
3051 FopHoro Kpbima urpatoT crniegytoLiue Konnekumm:

e Ne 1769: "OpwuruHanbl dayHbl K MOHorpaduu
T.B.AcTtaxoBon "Tpuacosi ABOCTYSKOBI i FONOBOHOr MO0-
ckn Kpumy", noctynuelias B Mysen B 1967 r, nocnyxuna
OCHOBOM NEPBOro MOHOrpachMyeckoro M3yyYeHus Tpuaco-
BbIX [ABYCTBOPYaTbIX M FOMOBOHOrMX MOMMockoB KpbiMa,
Ha OCHOBaHWWM 4ero paspaboTaHa pernoHanbHasi yHUU-
LUMpoBaHHas cxema TpUacoBbIX OTNOXeHun. B konnekunm
npeacTaBrieHbl 8 MECTOHaxXoXOEeHUN TpMacoBon hayHbl B
KpbiMy. KonnyecTtBO y4YeTHbIX eAunHuL, B Konnekuun — 85,
HanmeHoBaHMN Bugos — 31. Beuay Toro, 4to cdrnvwiesble
OTNOXEeHUs BepxHero Tpuaca FopHoro Kpbima 4pesBbivain-
HO 6efHbl hayHUCTUYECKMMU OCTaTkaMu, NOBTOpPUTbL c6O-
pbl T.B. AcTaxoBoW npakTu4ecku HEBO3MOXHO;

e Ne 2201: "OpwurmHanbl ropbl K MoHorpadum
lO.B. Tecnenko, I.I. AHoBckon "CpepaHetopckasi drnopa
[opHoro Kpbima" BknoyaeT oTrnevaTky pacTeHurn u nanu-
HoMopd B konuyecTee 66 eanHUL, XpaHeHus. HanmeHoBa-
HWUA BUOOB B konnekuun — 41. Mo pesynbTatam ux nsyye-
HWMS ObINW BblAeneHbl PrOpUCTUYECKME KOMMNMEKChl aane-
Ha, 6anoca n 6ata NopHoro Kpbima, npoBefeHo MX comnoc-
TaBneHne ¢ 0AHOBO3pacTHbIMK dnopamun EBpasny;

e N2 1981: "OpwuruHanbl dayHbl K  MOHOrpadgum
A.B. MlBaHHMKOBa "MHoLEepambl BepXHEMENOBbIX OTOXe-
HUM toro-3anaga BocTtovHo-EBponenickon nnatdgopmbl”
conoepXuT 53 y4ETHBIX eQuHWLbl UCKOMaeMmblX OCTaTKOB
3TOM BaXHeWLwwen pykoBoAsALWEN rpynnbl ABYCTBOPYaTHIX
MONIOCKOB. [TOMMMO KpbIMCKOrO mMaTtepuana, gaHHOe CO-
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OpaHve BknovaeT matepuan u3 [oHeukoro GaccewiHa.
KonnyectBo HaMmeHoBaHUIM BUAOB B KOonnekummn — 53;

e Ne 532: "dayHa 13 MenoBbIX MU ManeoreHoBbIX OTMO-
xeHun opHoro Kpbima" M.[. MepcoBoi, noctynuelias B
My3ert B 1931 1 1 cogepxallas BaxkHble A4S Me30304 rpy-
NMbl  UCKOMaEeMbIX OPraHW3MOB: MOSSOCKN, WINOKOXKME,
6paxvonoasl, dpopamuHudepsl. Konnyectso egmnHu, xpa-
HeHusa — 385.

Takum obpasom, cpean MoHorpadM4ecKknx MnaneoHTo-
niornyeckmx konnekumn no fopHomy KpbiMy, XpaHsiLmxcs B
"eonornyeckom mysee HHIMM HAH YkpaunHbl, oTCyTCTBYIOT
Konnekumu no cpayHe 13 OPCKUX OTIIOXKEHWIA, UCKOMaeMbIM
HkHero mena. C TOYKM 3peHnst cucTeMaTU4eckon npuHa-
ONEeXHOCTN B coCTaBe MOHorpaduyeckmx narneoHTonoru-
YeCKUX KONNEKUUA N0 AaHHOMY PErMOHY HET Takmnx BaXHbIX
ANA Me30308 rpynn OpraHn3MoB Kak MIToKoXue (Mopckue
eXV N KpuHouaew), wecTunyyesble Kopannbl, Gpaxuono-
Abl, ABYCTBOpYaTble MOSMIOCKN (TPUTOHWUW, PYAUCTbI), He-
AOCTaTOYHO NpefcTaBneHbl rybku, pakoobpasHble, ammo-
Hougewn, 6enemHongewn, ractponodbl. OTCYTCTBYIOT Konne-
KU MUKPOOIIOpbl U MUKpOdayHbI.

Hebonblias konnekunsa dayHbl U3 Me30305 [TopHoro
Kpbima npegcrtaeneHa B akcnoaunumm "Mictopus reonorunye-
CKOro passuTtus Tepputopun YkpauHbl". Matepuanom gns
Heé nocnyXunu, rnaBHbiIM 06pasom, Tak HasblBaeMble
"cbopHble konnekumn" (Ne 1069, 1770, 1857), noctynue-
wue B mysen B 30—60-e rogbl oT LleHTpaneHoro Hay4yHo-
uccrnepoBaTenbCkoro  reonioropa3BefoyHOro  UHCTUTYTa
um. akag. ®.H. YepHbiwéBa B kayectBe 0OMEHHOro ¢hoH-
Aa. 3Tu Konnekumu, cogepxalyne pasnuyHolie cuctemaTtm-
Yeckue rpynnbl UCKONaemblX pasHOro Bo3pacTa U3 pasHbIX
MecCToHaxoXxaeHun Tepputopun beiswero CCCP, Bkntova-
owye, B TOM Yncne, rmncoBble MOAENN 1 CRenku, 1, SBns-
AICb, MO CYTW, Hay4yHO-BCMOMoraTesibHbIM (POHAOM, MOMOr-
M BOCMOMHUTL Npobenbl Mpy NOCTPOEHUM 3KCMO3ULIMKU MO
NCTOPMYECKOW reorniornn otaena.

B xone nonesbix paboT akcnegmuuii 2011, 2012 rr, op-
raHnsoBaHHbIX HHIMM HAH YkpauHbl, n3 paspesos, B nep-
BYlO ovepefb, Npom3Boanncs otbop nuMTonormyeckmx ob-
pasuoB. CobpaHHas Konnekuus wuckonaemomn payHbl
BKNtovaeT 275 npeameToB. B Hen npeacTtaeneHbl uckona-
eMble 3TanoHHbIX pa3pesoB CreayLnMx CTpaToHoB: 6eno-
ropckon (Kzc), cynakckon (Joks-J301), pesaHckon (Kivz-g1),
ctapocenbckoi (Kam) ceuT, kaparadckon (Kigi), mexropb-
esckon Tonw, (Kibz), nayek kpacHo-bypbix OpraHoOreHHbIx
n3BecTHskoB (K1go-brp), deogocuincknx meprenen (Kib1-z),
conHeyvHocenbckon (Kibz), Tac-kopuHckon (Kib) Tonw. B
CMCTEMATUYECKOM OTHOLWIEHUW B cbopax npeacTaBneHbl
ammoHounAeun, 6enemHomaen, antuxu, GproxoHorne n osyc-
TBOpYaTble MONIOCKK, Bpaxmonoasbl, Kopannbl 1 ap.

OTnoxeHus 6Geppuacckoro spyca Ha Tepputopun
YKpauHbl obHaxatTcst Tonbko B FopHom Kpbimy 1 Kapna-
Tax [8]. B Kpbimy 6eppuac npeacTaBneH nNpenMyLLeCTBEH-
HO MENKOBOAHbLIMW NECYaHO-TMNHUCTLIMU N KapBOHATHLIMM
OTNOXEHVAMW, M300MnylLWUMN nckonaemon dayHon, B
Kapnatax — OTNUYHbIM OT KPbIMCKOrO KOMMIeKca nopoa, —
TeppureHHo-kap6oHaTHbIM drmwemM. CobpaHHyo Konmnek-
LMIO OCTaTKOB MCKOMAemMon ayHbl M3 MnorpaHunyHbix J-K
oTnoxeHu opHoro KpbiMa MOXHO cuuTaTb YHUKanbHOW,
MOCKONbKY paHee MCKOoMnaemble YKasaHHOro BO3PacTHOro
AvanasoHa W [aHHOro pervoHa B MarieoHTONOrMYeCcKoM
cobpaHum "eonornyeckoro myses npeacraBneHbl He Obinu.

[aHHble 0 KonneKkuMm MHTErpMpoBaHbl C co3gaHHow ba-
30 AaHHbIX 3TaNOHHbIX FE0NOrM4yeckMx pa3pe3oB Me30305
"opHoro Kpbima.

BbiBoabl. NpeacraBneHne ctpatotuna B my3see 6asu-
pyeTcs, B NEPBYI0 04epefb, Ha UCMOMNb30BaHUN KAMEHHOTO
mMaTtepuana, CoCTaBMSIOWEro BELWECTBEHHYI0 CyTb 00bek-
Ta, U paccmaTpuBaeTcs, B AaHHOM cryyae, Ha npumepe

hopMupoBaHus ooHaa nuTonorndeckux obpasLos 1 ocTa-
TKOB MCKOMAaeMbIX OpPraHvW3mMoOB M3 3TarlOHHbIX paspes3oB
CTPaTOHOB, BbIAENEHHbLIX B ME3030MNCKMUX OTNOXeHUsx [o-
pHoro Kpbima.

OCHOBHbIMU NpUHUMNaMN OPMUPOBAHUST  KONNEKLU-
OHHOrO hoHAa 3TANOHHbIX Pa3pe30B BbICTYMNUMN:

e OTOOP OCHOBHBIX NMTONOrO-NETPorpacnyeckrx TMNoB no-
pog, COCTaBSIOLLMX paspes, C NPUBSA3KOM K YacTsM pa3pesa;

e O0TOOpP M3 3TANOHHbIX pa3pe3oB 0bpasLoB, NpeacTas-
NALWNX 0cobbli reonormyeckuin UHTEpec (KOHTaKTbl MEX-
Oy nopofamun, HOBOOOPa3oBaHWS M BKOYEHUS, ahdeKT-
Hble MVHepansl 1 T.4.);

¢ 100% GPS-npuBaska n doTodukcaums obpasuos
Konnekumu;

e COMPOBOXAEHMe Kaxaoro obpasua AybneTHblM Mma-
Tepuarnowm;

e O0TOOpP UCKOMNaeMbIX C NPUBSI3KON K pa3pesy.

e 3agadyamMun Ha NepcrneKkTUBy ABNAIOTCS:

e MPOBEAEHNE WHCTPYMEHTamnbHbIX  MUTOMNOMMYECKMX
uccnegoBaHuii 06pasLos;

e MpenapvpoBaHVe 1 onpedeneHne ocTaTKoB McKona-
eMon ayHbl;

e MraHMpoBaHWe AanbHenLero KOMMIEKTOBaHUS Kon-
NEKUMOHHOTO poHAa ITanoOHHbLIX pa3pe3oB YKa3aHHbIX
pervoHa v Bo3pacTHOro AnanasoHa.

Takum obpasom, Ha npuMepe POPMUPOBAHUSA KOSSEK-
LUMOHHOro ¢hoHAa Mo 3TarioHHbIM pa3pe3am Me3030s [op-
Horo KpbiMa oTpabaTbiBaeTcsi METoAMKA COXPaHEHMUS 3TUX
pa3spe3oB Ha 6a3e my3ees.
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FORMATION OF REFERENCE SECTIONS COLLECTION FUNDS AS AN INSTRUMENT OF THEIR CONSERVATION

Stratotypes and reference sections, that have great scientific and educational value, should be preserved. There is a need to preserve the
reference sections both on location, in situ, and ex situ, on the basis of museums. The purpose of article is to develop the organization of reference
sections conservation by Museum means on the example of the Mountainous Crimea Mesozoic stratotypes and the reference sections lithological
and paleontological fund formation. The Mountainous Crimea stratotypes and reference sections preservation on the basis of the Museum is
considered for the first time. Methods of field observations, description, comparison, analysis through the prism of the Museum research work,
scientific and stock work, exhibition work are applied. The Geological Museum of the National Museum of Natural History (NMNH) NAS of Ukraine
collections analysis for completeness of the various regions and age ranges representation in the structure of the Museum's collection highlighted
the gaps in the Mountainous Crimea representation. During the field works of 2011, 2012, 2015 the collection of 221 storage units was assembled.
The number of samples in the collection is 854, among them fauna — 275. These samples represent 30 suites and 26 strata (43 and 37 accordingly)
distinguished in the Mountainous Crimea Mesozoic deposits. Features of sampling and the collection description are as follows. (1) Sampling of
main lithological-petrographic rock types, which represent the section. (2) Sampling from standard sections rocks which are of particular geological
interest, as well as the samples that have the attractiveness and expressiveness characteristics. (3) Every object of lithological collection has
duplicate samples. (4) For the first time in the Geological Museum of NMNH NAS of Ukraine in the process of collecting the 100% GPS reference and
photographs of samples are made. (5) Instrumental lithological studies haven't been carried out, the samples characteristic is presented at the level
of macro description. (6) Remarkable feature of many of stratotypes and reference sections is that they act as locations of a number of minerals. (7)
Following the desire for the continuity of the lithological and fauna samples showing, for the completeness of the section layers representation, if
possible, we also gathered fossils. By creating a lithological and paleontological fund of the Mountainous Crimea standard sections the methods
for their conservation on the basis of Natural History museums are developed.

Keywords: Museum, collection, stratotype, reference section, Mountainous Crimea, Mesozoic, suite, strata.
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®OPMYBAHHSA KOJNEKLIAHOIO ®OHAY ETANTOHHMUX PO3PI3IB AK IHCTPYMEHT iX 35EPEXXEHHS

Cmpamomunu i onopHi po3pi3u, siki Maromb eesluke HayKoeo-rnpaKmu4He i oceimHe 3Ha4yeHHsl, Maromb 6ymu 36epexeHri. 36epicamu emasioHHI
po3pi3u Heob6xiOHO sik 6e3nocepedHbO Ha Micyeeocmi, in situ, mak i ex situ, Ha 6a3i my3seie. Mema po6omu — po3po6umu op2aHi3auito 36epexxeHHsI
emarsnioHHUX po3pisie My3eliHUMU 3acob6amu Ha npuknadi ¢popmyeaHHs1 N1iMosIo2iYHO20 Ma naseoHmMosno2iyHo20 ¢oHAy 3pa3kie cmpamomuriig i
ornopHux po3pizie me3o3or lipcbko2o Kpumy. 36epexeHHss cmpamomunie i onopHux po3pisie ipcbko2o Kpumy Ha 6a3i my3sero posansidaembcs
anepwe. 3acmocoeaHo Memodu MoJsIbo8UX CITIOCMEPEKEHb, ONUCY, MOPIBHSIHHS, aHali3y Yepe3 npu3My HayKkoeo-00cCJliOHOl, Haykoeo-ghoHdo8oi ma
HayKoeo-eKcro3uyiliHol po6omu Mmy3eie. AHani3 kosnekyiliHo2zo ¢oHAy [eonozidyHo2o0 My3ero HayioHanbHO20 HayKOBO-MPUPOOHUY020 My3eto
(HHIM) HAH YkpaiHu Ha npedmem rnogeHomu npedcmassieHHs1 Pi3HUX pez2ioHie i eikosux Oiana3oHie y cmpykmypi 36opie euceimnue nakKyHu e
nodanHi pcbkozo Kpumy. B xo00i nonboeux po6im 2011, 2012, 2015 pp 3i6paHo Konekuito 8 Kinbkocmi 221 oduHuyi 36epicaHHs. Kinbkicmb nped-
memie konekyii — 854, y momy qucni, payHu — 275. Lji 3pa3ku siensiromeb 30 ceim i 26 moeuwy, (3 43 i 37 eidnoeidHo), eudineHux e me3o3oi pcbko20
Kpumy. Ocobnueocmi 36opy ma onucy kosnekuyii nonsizanu e makomy: 1. Bid6ip ocHoeHux slimonozo-nempozpagiyHux munie nopid, ujo npedcma-
ensiromb po3pi3; 2. Bid6ip 3 po3pizie 3pa3kie, wjo npedcmaenstomb ocobnueull 2eosnozidHUll iHmepec, a makox 3pa3skie, HadineHux enacmueoc-
msamMu My3eliHo2o npedMema — ampakmueHicmio ma ekcnpecueHicmio; 3. KoxeH npedmem nimosio2iyHoi Konekyii mae Jy6rnemui 3pa3sku;
4. Bnepwe e Neonoziyunomy mysei HHITM HAH YkpaiHu e npoueci 36opy konekuii 3diticHeHo 100% GPS-npue‘a3ky i pomodgpikcauito ecix npedmemie
Konekuyii; 5. ILcmpymenmanbHux nimonoziyHux docnidxeHb He NPoeodusIocs, xapakmepucmuka 3pa3kie npedcmassieHa Ha pieHi makpoonucy;
6. lMpumimHa ocobnueicmb 6azambox cmpamomunie i onopHUX Po3pizie — me, W0 8OHU 8UCMYNarOMb SIK MiCUsl 3HaxX00XeHb Yyinozo psidy miHepa-
nie; 7. Cnidyro4u npacHeHHIO 0o Hepo3pusHocMi noka3sy simosioeii ma ¢gpayHu, Onsi NoeHomu nodaHHs1 wapie po3pily, 3a Moxnusocmi, 36upanucsi
sukonHi pewmku. Ha npuknadi ¢popmyeaHHs1 KonekyiliHo2o ¢poHOy emasioHHUX po3pizie me3o3oro lipcbko2o Kpumy eidnpaysoeyemscsi Memoduka
36epexeHHs1 Yux po3pilie Ha 6a3i My3eie NpupodHU4020 npoghinto.

Knro4voei croea: my3el, konekyisi, cmpamomuri, ornopHul po3pi3, lipcbkuti Kpum, me3o3ol, ceuma, moswa.
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GEOCHEMICAL CLASSIFICATION AND CHARACTERIZATION OF THE BEACH SANDS OF
ABU DHABI, UNITED ARAB EMIRATES: A COMBINATION OF CLUSTER AND
DISCRIMINANT ANALYSIS

(PexomeHAo8aHO YnieHOM pedaKyiliHoi Konezii 0-poM 2eosl. Hayk, dou. C.€. LlIHrokosuMm)

Fifty seven beach sand samples were collected along the shoreline of Abu Dhabi, United Arab Emirates (UAE). The aim of the paper
is to geochemically classify and characterize the beach sediments of Abu Dhabi. Their geochemical compositions were determined,
using X-ray fluorescence analysis. A combination of cluster and discriminant analysis was applied to classify and characterize the
beach sand. Cluster analysis produced a dendogram with two major beach sand types namely terrigenous and marine sand types. Each
sand type were further subdivided into two and was characterized through discriminant. The terrigenous sand type was subdivided into
allumino-silicate characterized by SiO,, Al,0; K,O and TiO, and heavy mineral-rich allumino-silicate through high content of Fe,0;,
Cr,0s;, MgO and MnO, while the marine sand type was subdivided into biogenic marine carbonate with high content of CaO and LOI and
halite-rich biogenic carbonate marine sand types with Na,O in addition CaO and LOI. Through stepwise discriminant analysis it was

possible to identify SiO; and Fe,O; as best discriminating geochemical variable for the four sand types by 100%.
Keywords: beach sand, shoreline, geochemical compositions, X-ray analysis.

Introduction. The composition and geochemical
variation of beach sediments is controlled by numerous
components and processes, including source composition,
sorting, climate, relief, long shore drift, and winnowing by
wave action [1, 2, 3,7, 8, 9, 10, 11, 13].

Beaches are exposed to different marine, fluvial, and eolian
processes such as wave and tidal regimes, fluvial discharges
and wind transport among others factors. Furthermore, these
factors control the grain-size and sand composition of the
beaches in terms of mineralogy and geochemistry.

In addition, geomorphological features in the coast may
also have a control in the grain-size, composition and
geochemistry of beaches [14]. For instance, some beaches
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in protected embayments may have coarse grain sizes as
result of little energy and removal of finer sizes offshore
[13]. Furthermore, provenance of coastal sands may be
related to different tectonic settings, as it has been
documented in several papers [4, 10, 12].

Beach sands are generally composed of quartz,
feldspar, other silicates, lithic fragments, and biogenic
material such as shells, and are products of weathering,
fragmentation and degradation.

The present study examines the geochemistry of beach
sand samples collected along the coastal area Abu Dhabi
(Fig. 1). The objective of this study is to classify, characterize
and to infer the provenance of the beach sand.
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Fig. 1. Location map of sampling sites at the study area of Abu Dhabi, United Arab Emirates

1.1 Study area.
The study area is located in Abu Dhabi Emirate (state)
which is the capital and the largest city in the United Arab

Emirates. Abu Dhabi, accounts for 87 percent of the UAE's
total area (67,340 kmz), with an estimated population of
896,751 in 2009. Abu Dhabi generated 56.7% of the GDP
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of the United Arab Emirates in 2008. The UAE is southwest
Asia, boarding the Gulf of Oman and the Arabian Gulf,
between Oman and Saudi Arabia. It is located along
northern, approaching the Strait of Hormuz which is a
central transit point for world crude oil. The UAE lies
between 22°50" and 26°00' north and between 51°00' and
56°25' east. The climate in the UAE is hot and humid in the
summer time, moderate with slight raining in the winter.
The average temperature in the coastal site of Abu Dhabi
Emirates is 43°C between May and September, and 14°C
between October and April.

2. Material and Methods

2.1 Sampling and Analysis

2.1.1 Sampling. 57 beach sediment were collected
from the study area (Fig.1). Sampling was manually
conducted from the coastal sites under the condition (10-
15 cm in length and 5.5 cm in diameter). Handling the soil
samples followed the 1981 EPA/CE-81-1 protocol [15]. The
collected samples were taken in polyethylene bags and
transported in sample container 3-4 hours after collection
for various analyses.

Sample analyses were run out by the Acme Labs,
Canada, and Central analytical Facilities, Stellenbosch
University, South Africa.

2.1.2 XRF Analysis. Samples are crushed into a fine
powder (particle size <70 ym) with a jaw crusher and milled
in a tungstencarbideZibb mill prior to the preparation of a
fused disc for major and trace elements analysis. The jaw
crusher and mill are cleaned with clean uncontaminated
quartz between 2 samples to avoid cross contamination.
Glass disks were prepared for XRF analysis using 10 g of
high purity trace element and Rare Earth Element-free flux
(LiBO2 = 32.83%, Li,B4O7=66.67%, Lil=0.50%) mixed
with 1 g of the powder sample. Whole-rock major element
compositions were determined by XRF spectrometry on a
PANalyticalAxiosWavelength Dispersive spectrometer at
the Central of Analytical Facilities, Stellenbosch University,
South Africa. The spectrometer is fitted with an Rh tube
and with the following ganalyzing crystals:LIF200, LIF220,
PE 002, Ge 111 and PX1.

The instrument is fitted with a gas-flow proportional
counter and a scintillation detector. The gas-flow proportional
counter uses a 90% Argon-10% methane mixture of gas.
Major elements were analyzed on a fused glass disk at 50 kV
and 50 mA tube operating conditions. Matrix effects in the
samples were corrected for by applying theoretical alpha
factors and measured line overlap factors to the raw
intensities measured with the SuperQP Analytical software.
The concentration of the control standards that were used in
the calibration procedures for major element analyses fit the
range of concentration of the samples. Amongst these
standards were NIM-G (Granite from the Council for Mineral
Technology, South Africa) and BE-N (Basalt from the
International Working Group).

2.1.3 Inductively Coupled Plasma (ICP) Analyses.
Samples were prepared by digestion with a modified Aqua
Regina solution of equal parts concentrated HCI, HNOs3,
and DI HyO, for one hour in a heating block of hot water
bath. Samples were made up to volume with dilute HCI,
then sample splits of 0.5g, 15 g or 30 g were analyzed
(Geochemical Aqua Regia Digestion). In addition
(Lithogeochemical whole Rock Fusion) was applied to
prepare sample by mixing with LiBoy/LiB,O7 flux crucible
are fused in a furnace, the cooled bead is dissolved in ACS
grade nitric acid. Loss on ignition is determined by igniting
a sample split then measuring the weight loss, total carbon
and sulphur are determined by leco method (Group 2A).
Sample analyses were run out by the Acme Labs, Canada.

Results and discussion.

Univariate statistics. The mean, standard deviation,
minimum, maximum, values generated from the analysis of
the 57 beach sand samples are presented in Table 1.
Major elements are dominated by CaO and SiO; ranging
between 2281 to 5097 and 266 to 48.35 in
wt.%,respectively. The trace elements are dominated by Sr
and Cr ranging between 560.90 to 7243.60 and 0.001 to
0.11%, respectively. The standard deviation of the beach
sand geochemical composition showed that the sand in the
beach area is not uniform.The variation could be attributed
to difference in their sources.

Table 1
Beach sand samples from Abu Dhabi geochemical descriptive statistics
Variable Mean St.deviation Minimum Maximum

AlL,Oy 2.23 1.09 0.36 4.42
CaO 36.97 7.31 22.81 50.97
Fe 03 0.89 0.42 0.22 2.15
K;0O 0.43 0.20 0.09 0.93
MgO 2.64 1.31 0.80 6.92
MnO 0.02 0.01 0.001 0.03
Na,O 1.43 0.88 0.32 4.90
P,0s 0.05 0.01 0.03 0.09
SiO, 21.23 11.09 2.66 48.36
TiO, 0.13 0.06 0.03 0.27
L.O.l. 33.42 6.24 21.44 44.80
As 2.85 0.78 1.40 5.10

Ba 140.12 58.34 28.00 396.00
Co 4.31 2.05 0.40 12.90

Cr 272.48 182.17 0.001 752.62
Cu 4.04 1.72 1.80 13.50
Nb 2.99 1.20 0.70 6.10

Ni 29.94 22.80 3.50 118.20
Pb 2.26 1.56 0.90 10.40
Rb 14.88 5.13 3.00 24.20

Sr 2434.02 1563.41 560.90 7243.60
Th 1.37 0.50 0.20 2.50
U 2.34 0.84 1.30 4.60
V 29.05 9.53 9.00 47.00
Zn 9.00 5.79 2.00 35.00
Zr 91.14 61.86 11.60 300.10
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Between the major elements significant positive
correlation with Al,O3 was found for K.O (0.93), MnO
(0.90), SiO, (0.87) and TiO2 (0.90), and significant
negatively correlated with CaO (-0.88) and LOI (-0.88).
CaOhass significant negative correlation with all major
elements and significant positive correlation LOI.

Significant correlation was found among heavy metals,

especially Ni/Co (r2=0.76), Co/Th (r2=0.61), Pb/Zn
(r2=0.52), Cu/Zn (r2=0.65), Ni/Zn (r2=0.66), Th/V
(r2=0.84), Nb/V (r2=0.81). Cr;03 is mostly positively

correlated with Fe2O3, MgO, Co, Nb, V, and Zr, indicating
possible heavy mineral minerals and weathering of
chromite enriched rocks (Table 2).

Table 2
Correlation coefficient matrix of different geochemical variables for the beach sands of Abu Dhabi

Al,O,] CaO [Cr,05[Fe,03] K,0 [Mg0O [MnO[Na,0[P,05[SiO, [ TiO, [LOI| As [ Ba | Co [ Cu [ Nb | Ni [ Pb [Ro | Sr [ Th [ U [ V [ zn [ Zr

Zr 1
Zn 1_[0.10
v 1 _|0.23|0.55
u 1_|-0.40]-0.35"|-0.22
Th 1_|-0.44]0.84]0.29° [0.57
Sr 1| -0.72 | 0.60 |-0.70] -0.22 [-0.36"
Rb 1 | -0.86 | 0.74 |-0.64[0.73 | 0.31% [0.34"
Pb 1_|0.10 | -0.11 | 0.10 |-0.20]0.02 [0.52 [ 0.21
Ni 1_| 0.42 [0.29* | -0.18 | 0.17 |-0.30%| 0.23| 0.66 | 0.03
Nb 1_]0.10 [ 0.06 | 0.69 | -0.68 | 0.81 |-0.42[0.81] 0.17 | 0.72
Cu 1| 023 ]0.58 [0.29" [ 0.37" | -0.28* | 0.32* [-0.27*[0.31*| 0.65 | 0.04
Co 1_|0.42 | 0.58 | 0.76 | 0.33" | 0.59 | -0.49 | 0.61 |-0.47 | 0.64 | 0.47 | 0.44
Ba 1 | 0.52 [0.29°[ 0.56 [0.28" | 0.12 | 0.82 | -0.68 | 0.59 |-0.59 | 0.53[0.31* [0.29"
As 1_0.27-0.22-0.09 [ -0.09 | -0.18 | -0.18 [ -0.19 | 0.20 | -0.01 [0.36*| 0.01[-0.17 |-0.12
LOI 1_|0.23[-0.72[ -0.46 | -0.35 | -0.59 | -0.21 [ -0.07 | -0.81 | 0.71 | -0.61 | 0.53 |-0.58] 0.08 | 0.50
TiO, 1_|-0.78[-0.03]0.63 | 0.44 | 0.17 | 0.78 | -0.04 [ -0.08 | 0.71 | -0.71 | 0.80 | -0.37 [ 0.72] 0.08 | 0.50
SiO, 1_|0.76 |-0.96]-0.19| 0.71] 0.38 [0.31* | 0.55 | 0.17 | 0.02 | 0.80 | -0.71 | 0.57 |-0.54 | 0.54 | 0.26 |0.28"
P,0s 1_[0.12[0.33*|-0.16]-0.30"[ 0.19| 0.02 | -0.02 | 0.27* [ -0.26 | 0.03 | 0.16 | -0.14 | 0.31* |-0.09 0.23[-0.03 [ 0.22
Na,0O 1_|-0.12[-0.01[ 0.10 [0.10[0.27* [-0.02| -0.17 | -0.12 | -0.05 | -0.22 | -0.24 [ -0.04 | 0.05 | 0.003 | 0.22 [ 0.06 | -0.20 [-0.16
MnO 1 | 0.07 [0.19]0.76 | 0.84 |-0.81|-0.09]0.62 | 0.48 | 0.24 | 0.61 | 0.11 | -0.03 | 0.69 | 0.60 | 0.65 |-0.31°| 0.61| 0.19 |0.28*
MgO 1_|0.54]0.01 [-0.17[0.28* 0.26 |-0.36]-0.07 [0.28*| 0.55 | 0.36 | 0.28" | 0.50 | 0.24 | 0.28* | -0.19 | 0.20 [-0.02[0.26 | 0.41 | 0.14
K,0 1_[0.19 [0.78] 0.22 [ 0.16 | 0.94 | 0.82 |-0.90|-0.08]0.70 | 0.31* | 0.26 | 0.54 | 0.06 | -0.06 | 0.80 | -0.70 | 0.62 | -0.46]0.57 | 0.19 |0.22
Fe,05 1_|0.56]0.82 [0.82]-0.09| 0.03 | 0.66 | 0.63 |-0.72[-0.14 0.70 | 0.31* | 0.26 | 0.54 | 0.06 | -0.06 | 0.80 | -0.70 | 0.62 | -0.46 | 0.54| 0.19 | 0.22
Cr,0; 1| 0.72 [0.26] 0.59 [ 0.48 |-0.27*| 0.07 | 0.44 | 0.48 |-0.50]-0.23[0.35| 0.65 | 0.21 | 0.58 | 0.39 | 0.41 | 0.38 | -0.39 | 0.43 |-0.30°[ 0.47 | 0.22 | 0.65
Ca0 1_[-0.46-0.74 [-0.93]-0.47[-0.81]-0.20 [-0.07 [ -0.94 [ -0.78 [ 0.92[ 0.10 [-0.71] -0.46 | -0.38 | -0.55 | -0.26 | -0.03 [ -0.78 | 0.66 | -0.59 | 0.44 |-0.58]-0.32"|-0.26
AL,O;| 1 |-0,88]0.31*] 0.67 |0.93]0.30%[0.90 | 0.16 | 0.23 | 0.87 | 0.90 |-0.88]-0.05] 0.69 | 0.37 | 0.27* | 0.63 | 0.03 | -0.09 | 0.78 | -0.71 | 0.70 |-0.39|0.65] 0.16 | 0.22

CaO0 is positively correlated with LOI, Sr, U and As, while it
is negatively correlated almost all the major, minor and trace
elements, thus pointing that strontium, uranium and arsenic
originate from the sea and not from the continent.

The combination of cluster and discriminant analysis
was used in order to classify and characterise beach sand
into geochemically homogenous groups. Cluster analysis
was used to classify the beach sand, while discriminant
analysis was used to characterise and differentiate the
groups created through cluster analysis.

Cluster analysis (CA) was used to group the similar
sampling sites (spatial variability) and to identify areas of
similar geochemical composition or contamination [5, 6, 16,
18, 19, 20].

Hierarchical agglomerative cluster analysis was performed
on major rock-forming elements using Ward's method with
Euclidean distances as a measure of similarity. The results
was presented as a dendrogram (Fig. 2) where all fifty-seven
beach sand samples were grouped into four groups.

To geochemically characterise and differentiate the four
beach sand groups created through hierarchical cluster

analysis a linear discriminant analysis techniques was
used. The maximum number of discriminant functions is
either one less than the number of groups or equal to the
number of the predictor variables. A three-group
discriminant function was computed using the major rock-
forming elements (Table 3 and 4).

As for the interpretation the combination Tables 3 and 4
were used to pinpoint geochemical elements that
characterise each of the beach sand type. Function one,
highly positive correlated with SiO,, K;O, Al,O3; and TiO»
and negatively correlated with LOI and CaO, separated
terrigenous from biogenic marine beach sand. Beach sand
4 and 1 are characterised by high SiO,, K;O, Al,Os; and
TiO2 indicating a terrigenous source, while beach sand 2
and 3 are enriched with LOI and CaO, identifying biogenic
marine carbonate. Function two highly positively correlated
with Fe;03, Cro03, MgO and MnO, categorize sand type
four for an ophiolite source for this sand type differentiate it
from sand type two as silico-feldspathic group. Function
three separate sand type three from the other three sand
type as halite.

Table 3
Three discriminant group function Structure Matrix
Function
1 2 3
Sio, 747 426 -.066
L.O.l -.671 -.102 .625
Ca0o -.552 -.038 -.044
K,0 492 .342 .158
Al,0; 405 -.054 .038
TiO, 279 -.218 145
Fe;0; .291 -.648 -.039
Cr,0; 139 -.493 -.109
MgO .100 -.457 -.027
MnO .302 -.306 .057
P20s .010 .004 -417
Na,O .004 162 .397
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Fig. 2. Dendrogram showing cluster result for the beach sand of Abu Dhabi, United Arab Emirates
Table 4
Function at group centroid
Functions at Group Centroids
Beach sand types 1 Fungtlon 3 Name of the Sample
1 3.184 -.807 -.227 1,4,7,9, 14,16, 18, 22, 25, 27, 28, 29, 30, 31, 42, 43, 44,
49, 51, 53 and 56
2 -6.065 406 -.321 2,6, 11,23, 24, 26, 32, 33, 35, 36, 38, 39, 40, 54 and 57
3 -1.189 -.123 .661 3,5,8,12,13,17, 20, 21, 37, 41, 45, 46, 47, 48 and 52
4 6.991 2.115 -.053 10, 15, 19, 34, 50 and 55
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The Table 5 provides element concentrations for the
different sand types.

Beach sand groups classified through cluster analysis
are correctly by 100%. Fig. 3 below is a discriminant plot
representing the first two discriminant functions for the
beach sand of Abu Dhabi. Unstandardized canonical
discriminant functions evaluated at group means.

Since the direct discriminant function method does not
show the importance of the individual geochemical variables

for the description of classified groups, or their importance in
the classification itself, a stepwise discriminant method should
be considered [17]. In this method variables are selected
through a statistical test to determine the order in which they
are entered or removed into the analysis. At each step the
element which yielded the best classification was entered.

In this SiO, and Fe;O3 were the best discriminating
geochemical variables, separating the four beach sand up
to 100% as shown Fig. 4

Canonical Discriminant Functions

Function 2

=

o

Fe203, Cr203, MgO, MnO

Beach sand types

Alluminosilicate

@ with heavy mineral
sand

o Biogenic
carbonate sand
Biogenic

A carbonate with
halite sand

¢ Alluminosilicate
sand

B Group Centroid

T
-10

T T T T
-5 o ] 10

LOl,Ca0 Function1 Si02, K20, Al203, TiO2
Fig. 3. Two-function discriminant plot showing the abundance of elements in each beach sand type

The element concentrations for the different sand types .

Table 5

silico-feldspathic sand Biogenic marine Biogenic marine Carbonate silico-feldspathic
with heavy minerals (1) Carbonate sand (2) with Halite sand (3) sand (4)
AlL,O3 2.94 0.90 1.99 3.68
Ca0 32.16 46.18 38.74 25.94
Cr,03 0.06 0.02 0.04 0.04
Fe,O3 1.24 0.41 0.81 1.05
K0 0.53 0.19 0.38 0.78
MgO 3.43 1.79 2.55 2.33
MnO 0.02 0.004 0.01 0.03
Na,O 1.25 1.40 1.64 1.74
P,0s 0.05 0.05 0.05 0.05
SiO, 27.84 7.33 18.06 40.98
TiO, 0.17 0.07 0.12 0.18
L.O.l 29.02 41.08 35.87 23.52
Ba 163.57 86.64 132.60 220.33
Co 5.70 3.11 3.79 4.22
Nb 3.63 1.95 2.98 3.57
Rb 17.71 9.44 14.35 20.95
Sr 1621.29 3967.18 2449.83 924.80
Th 1.64 0.97 1.33 1.60
U 2.04 3.01 244 1.55
\ 34.95 21.93 28.00 31.00
Zr 105.93 70.46 88.67 107.00
Y 7.65 4.28 6.47 7.62
Mo 0.94 0.87 0.82 0.50
Cu 4.92 3.35 3.62 3.97
Pb 2.80 2.27 1.69 1.97
Zn 10.91 6.93 8.40 9.50
Ni 39.20 24.29 25.17 27.03
As 2.74 2.99 3.1 2.45
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Fig. 4. Scatterplot of SiO, and Fe,0;

Conclusion. The determination of beach sand type of
Abu Dhabi using combination of cluster and discriminant
analysis shows that the beach sands are from either
terrigenous or marine sources as indicated by dendogram
produced cluster analysis. Each of the two sand types can
be further classified into two. Linear discriminant analysis
was used to geochemically characterise each of the four
sand types. The terrigenous sand can be subdivided into
allumino-silicate characterised by SiO,, AlOs;, KO and
TiO2 and heavy mineral-rich allumino-silicate with high
content of Fe2Os, Cr.03, MgO and MnO. The biogenic
marine beach sand can be subdivided into carbonate-rich
identified with their high content of CAO and LOI, and
halite-rich marine sand with high content of NaO.

Through stepwise discriminant analysis it was possible
to identify that SiO, and Fe;Os; are best discriminating
geochemical variables up to 100%. A scatterplot of these
two variables was also produced.
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FEOXIMIYHA KNACU®DIKALIA TA XAPAKTEPUCTUKA MIAXKHUX NICKIB ABY OABI,
OB'€AHAHI APABCBKI EMIPATU: MOEAHAHHA KITACTEPHOIO TA AUCKPUMIHAHTHOIO AHANI3IB

Cmammsi npucesiyeHa aHanisy ximiyHoz2o cknady nicky Ha nnsikax A6y-[a6i. B npoyeci po6omu n'smdecsim cim 3pa3kie i3 niwjaHux nnsxie
6yn10 sidi6paHo e3doex 6epezoeoi niHii A6y-Lab6i, 06'cdHaHi Apabecbki Emipamu (OAE). Ixriii 2eoximiunuil cknad 6ys1o eusHa4eHo i3 gukopucmaH-
HSIM peHmeeHiecbko2o ¢hiyopecyeHymHo20 aHanisy. lloeOHaHHs1 knacmepHo20 ma AUCKpUMiHaHMHO20 aHanisie 6yno 3acmocoeaHo Ons Knacu-
¢pikauii ma eusHa4yeHHs1 xapakKmepHUX O3HaK niwjaHux nnspkie. KnacmepHuli aHani3 npoeedeHO 3 8UKOPUCMaHHSAM OeHOpoz2paM, eu3HayeHo dea
OCHOBHi munuu niwaHux nnspkie, a came 3 mepu2eHHUM i MopcbkuM nickom. Koxxen mun nicky 6yno dodamkoeo nodineHo Ha dea knacu Ui oxapa-
Kmepu30oeaHo 4Yepe3 OuckpumiHaHmu. TepuzeHHuli mun nicky nodineHo Ha asroMocusiikam, sikuli xapakmepu3yembcsi emicmom SiO,, Al,0;, K,0 i
TiO,, i saxkul nicok, 6acamuli Ha MiHepanu cunikamy 3 eucokum emicmom Fe,0;, Cr,0; MgO i MnO. Mopcbkkuli mun nicky nodinssemscsi Ha 6io-
2eHHO-MopCbKuli Kap6oHamHuli 3 eucokum emicmom CaO i LOI, a makox nicok, 6aezamutli Ha 6io2zeHHi Mmopcbki kap6oHamu 3 Na,O, Ha doda4y 0o
CaO i LOI. 3a donomozoro cmyniH4acmo2o AUCKpUMiHAHMHO20 aHasi3y eu3HayeHo, wjo SiO, i Fe,0; € OCHOBHUMU 2e0XiMiYHUMU 3MiHHUMU Onsi
knacudpikayii yomupbox munie rnicky.

Knroyoei cnoea: nnsukHi nicku, y36epexksi, 2eoximiyHuUll cknad, peHmeaeHiecbKul aHani3
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FTEOXMMUYECKAA KNACCUDPUKALINA N XAPAKTEPUCTUKA MIAXHOIO NECKA ABY [IABM,
OB bEANHEHHbLIE APABCKUE SMUPATbI: COYETAHUE KINACTEPHOIO U AMCKPUMUHAHTHOIO AHAJIU3A

Cmambsi nocesiweHa aHanu3ly XuMu4yeckoao cocmaea rnecka Ha nnsbkax A6y-fabu. B npoyecce pabomsl nsmbdecsim ceMb o6pa3yos 6binu
omo6paHbI ¢ necyaHbIx nisxel edonb 6epezoeoli nuHuu Aby-labu, O6LeduHeHHble Apabckue Imupamsi (OAJ). Ux 2zeoxumuyeckuli cocmae 6bis1
onpedersieH ¢ ucnonbL308aHUEM PEHM2eHOBCKO20 hIIH0OpPecyeHyMHo20 aHau3a. CoyemaHue KiacmepHo20 u OUCKPUMUHaAHMHO20 aHanu3a 6110
npumeHeHo Ons knaccugukayuu u onpedesieHusi xapakmepHbIX Yepm fec4aHbix nasxel. KnacmepHbili aHanu3 npoeedeH ¢ UCMO/Ib308aHUEM
deHdpozpamm, onpedesieHbl d8a OCHOBHbLIX MuMa fnecYyaHbIX MisHkel, a UMEHHO C Meppu2eHHbIM U MOPCKUM neckoM. Kaxdbili mun necka 6bin
dononHumensHo nodpa3desieH Ha 0ea Kylacca U oxapakmepu3oeaH rnocpedcmeom OUCKPUMUHaHMbI. Teppu2eHHbIlU mun necka nodpa3sdensiemcsi
Ha anoMocusiukam, Komopablil xapakmepu3yemcsi codepxaHuem SiO,, Al,0;, K,0 u TiO,, u mspKkenbili necok, 6o2amsil cunukamHbIMU MUHepanamu
c ebicokum codep)xaHuem Fe,0; Cr,0;, MgO u MnO. Mopckoli mun necka nodpa3desisiemcsi Ha 6uo2eHHO-MOpPcKol Kapb6OHamHbIl C 8bICOKUM
codepxaHuem CaO u LOI, a makxe necok, 60o2zamsbili 6uo2eHHbIMU MOpPCcKUMU Kap6oHamamu c¢ Na,O, dononHumensHo k CaO u LOl. C nomouwibto
cmyneH4Yamoao OUCKPUMUHaHMHO20 aHanu3a onpedeneHo, 4mo SiO, u Fe,0; s18/15110Mcsi OCHOBHLIMU 2€0XUMUYECKUMU NepeMeHHbIMU 0111 Knac-
cugpukayuu Yemsbipex murnoe rnecka.

Knroyeenie crioea: nnsikHble necku, nobepexnse, 2e0XUMUYeCKUl cocmas, peHmaeHo8cKul aHanus.
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MIHEPANU-IHOUKATOPU YMOB CYYACHOI'O PIYMKOBOIro CEAMMEHTOINEHE3Y

(PexomeHAo8aHO YrieHOM pedakyiliHoi konezii 0-pom 2eon.-miH. Hayk, npogh. M.M. KopxHeeum)

BueyeHo MiHepasnbHuli cknad, 6ydosy ma mexHosio2i4Hi erracmueocmi cyvyacHo20 antoeiro pidok LjenmpansHoi ma [lliedeHHoi
Ykpainu: Ouinpa, [liedeHHozo Byay, IH2yny, IHaynbys ma ixHix npumok. ocnidxeHul antogili Micmums WUpoOKull criekmp ynamkie:
eid 6pun ma eanyHie y eepxie'sx 0o nesimoMopghHO20 MysTly 8 cmapuysix ma denibmosux dinsiHkax pivyok. lMepesaxaromb ncami-
moei ma aneepumo-rncamimosi pi3Hoeudu ocady 3 KeapyoM ma iHwumu cusiikamamu, kap6oHamamu, pi3HOMaHiMHUMU OKcudamu,
pidwe cynbghidamu, cynsghamamu, camopoOHUMU esleMeHmamu. B aupnosux OdinsiHkax pi4yok eusiesieHo nidsuwjeHi KOHyeHmpauyii
anbMaHOUHy, inbMeHimy, YUupKOHy, MOHayumy, MEeHWor Miporo, anamumy, pymusy, 3oijoma ma iHwux. Okpema epyna miHepanie
ocady ymeoproe Mikpocgheposiimu, idioMmopgbHi Kpucmanu, nyxki aegpezamu 2os19acmux Kpucmarie MiKpocKkoniyHux po3mipis. Ta-
Kumu € 6apum, 2cemum, nipum, 2inc, kap6oHamu. Y ix ymeopeHHi 6epymsb y4yacmb npoyecu XxeMo2eHHO20 0Cad)KeHHsl, 3aMilljeHHS,
6iomiHepanoezii. BcmaHoeneHo dinsiHku 3abpyOHeHHs1 antogito eidxod0amu npomucriosux nidnpuemMcma, po3miujeHHUx Ha 800036ip-
Hill nnowi piyok. 3 HUx Ao pi4yKkoeo20 asoegito Hadxo0simb NPodykmu JisiIbHOCMI 2ipHUY0-MemarnypeailiHux, MawuHo6ydieHUX, XiMi-
YHUX ma iHwux eupobHuyme. Y okpemux OinsiHkax piyuwa eidbynocsi 36a2a4yeHHs1 alto08il0 MexHo2eHHUMU MiHepanamu, a iX KOH-
yenmpaujisi exxe docsiena pieHsi 6i0Hux pyd. 3 mepumopii HacesleHUx nyHkmie ma nidnpuemcme Ao nosepxHeaux eodoliMm nompari-
NISIIOMb MakoX Hagpmonpodykmu, 3mMiwaHi 3 NicKoM, 2/TUHON, YOpHO3eMoM mouwjo. [lepeHeceHHs ix 8i0byeaembcsi cucmemMoro sipie
i 6anok, wjo enadaromb A0 piykoeoi Mepexi i € Halibinbw 3abpyOHeHUMU eJleMeHmaMu Cy4acHO20 2e0/102iYHO020 cepedosuuya.
Takum YyuHOM, piykoea cedumeHmMauiliHa dugpepeHyiayiss ma disnbHicmb NpomMucsiosux nNiGnpuemMcme € ¢ghaKkmopamu Cy4acHO20
piykoeo2o pydoymeopeHHsl. BHacnidok npomucniogozo supobHuymea ma ypb6aHi3zayii 600036ipHoi nnowi 8id6ynucs OOKOpPiHHI
3MiHU NpupodHO20 cMaHy PiYyoK, a nowupeHi 8 ii antoesii MiHepanbHi NnapazeHe3ucu ma acoyiayii cmanu yymnusumu iHOoukamopamu
cmaHy ekocucmemu. BukoHaHi docnidxeHHs1 ceidyamb npo rnoslizeHHe (MPupodHOo-mexHo2eHHe) ¢hopMy8aHHS NMid8UW,eHUX KOHYe-
Hmpayili eaxkux MiHepasiie ma MOXJiugicmb KOMIIJIEKCHO20 8UKOPUCMAaHHSI cyYacHUX pivykoeux eidknadie, oOHo4YacHO 3 rnosin-
WweHHsIM cmaHy 0oekinns. Bue4eHHs antosito piyok YkpaiHu do3eosisie euzHa4yumu 2eHe3uc 3pyOeHiHHsl, dae HeobXiOHy iH¢hopma-
yiro mexHO/I02iYHO20 Xapakmepy nPo MoxJsiueocmi 36a2a4yeHHs1 ma HanpPsIMKU 8UKOPUCMaHHSI MiHepasibHOI cUPOBUHU, CMBOoPHOE
yMmoeu 07151 NoKpauweHHs1 eK0/102i4YHO20 cmaHy Cy4acHO20 2e0J/102i4Ho20 cepedosulya.

Knroyoei cnoea: anroeitl, miHepanu-iHOukamopu, 30/10mo, aymu2eHHi MiHepasiu, mexHo2eHe3, mexHo2eHHi KoMNoHeHmu, 36aza-

YeHHs1 pyo.

BcTtyn. BusHauyeHHsi YyMOB YTBOPEHHSI PiYKOBOro arnto-
Bil0 BifirpaloTb BaxnuBy poONb Yy MPOBEAEHHI MOLLYKOBO-
po3BiAyBanbHUX POOBIT, TEXHOMOMYHUX OOCHiAXEHb PiYKO-
BMUX PO3CUMIB, PEKOHCTPYKLIi KMiMaTy Ta reonorivyHoi ictopii
pPO3BUTKY TEPUTOPIi, @ B Cy4acHUX ymoBax — e 1 3abpya-
HEHHSI PiYOK MPOMUCIOBUMMK Ta CiNbCbKOrocrnoaapChKMMm
Biaxogamu [1, 8, 11-15, 17-18]. Y poboTax [9, 16] niakpec-
neHa iHAMBIAYanbHICTb antoBil0 KOXHOI PidKK, SIKY MOXHa
BMKOPUCTOBYBATU Afsi BUBHAYEHHS [XXepern HaaXOOXKeHHS
Ta PO3NOBCIOOXEHHSI PIMKOBOro martepiany B MOPCbKUX Ta
okeaHiyHMx 6GacewHax. MiHepanoriyHi iHAMKaTopyu yMOB
Cy4aCHOro CeaVMMEHTOreHe3y BaxnvBi ANs OOCNIOKEHHS
reoxXimiyHUX NpoLeciB, WO NPOTiKaTb B MPUCYTHOCTI HaKO-
NUYEHOI B piYykax opraHiYHOI pe4OBMHU B Pi3HMX dauisx Ta
AinsiHkax BepTuKanbHOro antosiansHoro pospisy [10].

LLnpoknin cnekTp HaykoBWUX i NpuKNagHWX 3aBgaHb Mo-
Tpebye BMBYEHHS (DaKTOPIB i KPUTEPITB NMOXOMKEHHS arto-
BianbHMX Bigknagis. JaHui HanpsaAMoK € ocobnueBo akTya-
NbHUM A8 MTPOMUCIOBO HAaBaHTaXEHOI Ta rycTo 3aceneHoil
nnoLli Bogo3bopy pivok YkpaiHu.

MeTa gaHOi po60TU — BMABUTU peakLito PiYKOBOro ce-
OVMEeHTOreHe3y Ha [ito NpUpoaHMX Ta aHTPOMOreHHUX YWH-
HUKIB Cy4acHOI reonoriyHol enoxu.

Marepianu i meTogn pocnigkeHHs. B pobGoti gocni-
OxeHo 6ins cta nNpo6 cyvacHMX 3annaBHMX i PyCroBuX Bif-
KnageHb pivok LieHTpaneHoi Ta MNiBaeHHoi Ykpainu: OHinpa,
MisaeHHoro byry, IHryny, IHrynbus, a Takox ix nputok. Ma-
Tepian 3ibpaHnii 3a Kinbka pokiB B ekcneguuisx Kpneopisb-
Koro Bigainy HauioHanbHOi akagemii Hayk Ykpainu. [ocni-
[PKEHHS antoBil0 BMKOHAHO MeTodamMu TpaguuinHOro MiHe-
panoriYHoro aHaniay, OnTUYHOI Ta PacTPOBOI eneKTPOHHOI
Mikpockonii (PEM), mikpozoHgosoro aHanidy (M3A).

Pe3ynbTatn gocnigkeHHs Ta ix o6roBopeHHs. [lo-
CcnigXeHn antoBin MICTUTb LUMPOKMI CMEKTP ynaMmkiB: BiA
Opun Ta BanyHiB y BepxiB'ax 40 nenitomopdHoro myny B
cTapvuax Ta OenbToBUX AiNsHKax pivok. [NepeBaxaroTb
ncamiToBi Ta aneBpuTO-NcamiToBi pisHoBMAW ocady. [domi-
HYIOTb MofiMiHepanbHi BigkNaguM 3 KBapuom Ta iHWMMU
cunikatamu, kapboHaTamu, pPi3HOMaHITHMUMMK OKCuMaaMu,

pigwe cynbdigamu, cynbataMmm, camopogHUMN ernemMeH-
Tamu [2]. Y HWKHIN Tedii piYoK noLmMpeHi oniromikToBi kBa-
pLOBI MICKM, B AKMX BiA3HAYaETbLCS BUCOKWUA BMICT pPO3CU-
noyTBOpIoYNX MiHepanie (r/T): anbMaHouHy — 408552,1;
inbmeHiTy — 100033,2 (puc. 1a); moHauuty — 13758,7
(puc. 16); unpkoHy — 6458,4. Y Bigknagax HwkHboro OHin-
pa BCTaHOBIEHi pyaonposiBM i TOUKM MiHepanisauii 3onota
(puc. 1B, 1r). Okpyrna dopma MiHepanbHUX 3epeH CBia-
YnTb NPO TpvBane TpaHCMopTyBaHHSA i GaraTtopa3oBe ne-
peBigknageHHst ocagy.

Posmip BugineHb 30n0Ta 3BMYAMHO HEe MNeEpeBULLYE
0,1 MM, a gomiHytoTb Yactku 0,02-0,06 mm. Popma 30r10-
TWH pi3HOMaHiTHa. 3yCTpivatoTbCsl OKPYIIi 3epHa, NyCOYKH,
OPOTUHKWN, 3irHYTi, CKPYY€EHi YaCcTOYKMN pi3HOMaHITHUX 06pu-
ciB 3 nposiBamMn nnactuyHoi gedopmalii Big 3iTKHEHHSA 3
iHLWIMMK MiHepanamMu antoBito. BHyTpillHs 6ynoBa BMAineHb
3050Ta ofHopigHa, abo npeacTaBnsie COGOK  axypHUiA
arperaTt 3 BEIMKO KifbKiCTIO MyCTOT, YacTKOBO 3aroBHe-
HWX TMIMHOIO Ta MiHepanamu kpemHesemy. XiMiYHWUI cknag,
30510Ta 3MIHIETLCA Bi YMCTOro 30510Ta OO EenekTpymy 3
Onm3bkMMK cniBBigHOWEHHAMM Au i Ag.

pyna miHepanis anoBilo npeacrasneHa Mikpocdepo-
niTamn, HaTtiyHMMK arperatamu, cdpomboiganbHUMKU BUai-
NEHHsIMK, iBIOMOPMHMMU KpUcTanamu, NyXkummn arperata-
MM ronyacTux Kpuctanie MiKpoCKoMiYHUX po3mipis. Takumu
€ GapuT, retuT, nipuT, rinc, kapboHaTtn. Y ix yTBOpeHHi Ge-
PYTb y4acTb NPOLIECU XEMOFEHHOrO OCaKEHHS, BTOPUHHO-
ro 3amillleHHs1 NPUPOOHNX | TEXHOTEHHMX YTBOPEHb, Giomi-
Hepanorii (puc. 2).

Big koHTakTy 3 BOOOIO A0 NMOTUKY antoBianbHOro
po3pi3y B rpyni ayTUreHHUX MiHepaniB 3aniza cnocrtepi-
raeTbCHA 3aKOHOMipHa 3MiHa napareHe3uciB. Y nosepx-
HEBOMY LUApi ocafy Ha MinvHax, nepekaTax, B cTapuusax
YyTBOPIOKOTLCA Tigpookucu 3anisa (puc. 26). BcepeguHi
TOBLUi Ta y NOBEpPXHEBWX Llapax, ane B rmmbokux i ma-
NOMPOTOYHUX JiNgHKax pivoK, Hanpuknag, BOAOCXOBU-
wax, AoMiHye MapkasuTt (puc. 3). Y HWXKHIX, NpunmoTu-
KOBMX, AOiNsiIHKax po3pi3y CnocTepiraeTbCs nepekpucra-
nisauis mapkasuty y pgpibHosepHuctun (<0,050 mm)

© Beniubka M., 2015
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igiomopcHUN nipnt. Y gaHMxX ymoBax pivykoBUN ocapg
3bepirae i NipuT KNACTOreHHW, KU BiApi3HSAETbCA Oi-
nbwmmn posmipamu (>0,5 MM) i ynamkoBow ¢OpPMOI0
3epeH. [abiTyc ayTureHHoro niputy KyGiyHWMiA, okTaeapu-
YHMW, a B AiNsHKax antoBianbHOro pos3pidy 3 niasuile-
HUM BMiCTOM 30510Ta — NeHTaroHgoaekaeapUYHUN.

Y cknagi ocagy AOCRIAXEHUX PiYOK MOCTINHO 3ycTpi-
YalTbCs NPOAYKTM NMPOMMUCMOBOrO BUPOOHMLITBA: YaCTOu-
KM MeTanypriiHmx wnakie (puc. 4a), wnamis (puc. 46),
XBOCTIB 3b6arayeHHs Ta iHwwux Bigxoais. Ha niBaHi Kpuso-
pi3bKOro 3anisopygHoro 6acenHy anoBin piyku IHryneub
nepeTBOPEHN Ha pyaHYy rpayBakky, Oinblly YacTUHY SKOI
CTaHOBIIATb NEPEMUTI PiYKOK NPOAYKTU OiSNbHOCTI FipHUM-
4Ynx i meTanypriiHMx kom6iHaTIB, WO MICTATb 3ani3o, BlOC-
TWUT, MarHeTuT, reMaTuT, mMarremit, retuT, MeTanypriiHe
ckno. Ix cynpoBomkyloTh MeTanesuin rpadit, YacTUHKM
LWwnaMiB i WNakiB, a TakoX Miab, 6poH3a, cnnaBu CBUHLLIO i
0onoBa, BOTHETPMBM Ta iHWIi MpomMucrosi maTepianu [7,
11]. Huxye 3a Tedieto TEXHOreHHi MiHepanu 3amilarTbes
acoujiauielo BTOPUHHUX OKcuAiB i rigpookecuais. Bmict 3a-

ni3a B piYkOBOMY Ocapj 3HWXYeTbCH i BiH HabyBae npupo-
OHOro Burnsaay.

AntoBin HwkHboro [Hinpa Takox 36aravyeHunii TexHoreH-
HMMW KOMMOHEHTaMu. 3yCTpiyaroTbCs 3epHa MeTanypriiHo-
ro 3arnisa, pagioTeXHIYHOro Npuno, OPOH3MN Ta iHLWKX chna-
BiB (puc. 4B, 4€), WO NOXOAATb, iIMOBIPHO, 3 MPOMUCIIOBMX
nignpuemcts [HinponeTpoBcbka, [HiNpoa3epXuMHCbKa Ta
iHWMX MICT. 3 HMMK acouitoloTb igioMopdHUIA KyBiUHi Kpuc-
Tanu SiO2, nonepedHLO AiarHOCTOBaHI AK BUCOKOTEMNepa-
TypHU B-kpuctobanit. JaHuin MiHepan yTBOPIOETLCA MNpw
Temnepatypax suwe 1470°C [6]. BiH nocTinHO 3ycTpivaeTb-
CSy cKragi nuny i wnamis metanypriviHmx nignpnemcts [4].

[o Bogonm 3 BoAo036ipHOI TEpUTOPIT 3 MICKOM, TMUHOL,
NVBHEBVMM CTOKaMW TOLLO MOTPannsaTb Bigxoan HadTo-
npoaykTiB (puc. 4r). BoHn HagxoaaTb 3 TepuTopii Hacene-
HUX MNYHKTIB, CKNagiB nanvBHO-MaCTUNbHUX MaTepianis,
HagTONepepobHNX, NPOMMUCIIOBUX, TPAHCMOPTHUX i IHLLWX
nignpuemcTs. [NepeHeceHHs BiAOYBaETLCS CUCTEMOIO APIB i
©anok, Wo BnagatTb 40 PIYKOBOI Mepexi.
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Puc. 1. TepureHHi miHepanu piukoBOro antoBito:
a, 6 — obkaTaHi 3epHa inbMeHITY 1 MOHaUWTy 3 ocaay p. IHryneub; B — 4acTkoBo obkaTaHe 3epHo 3onoTa (Au 100%), neplua Hagsanna-
BHa Tepaca [Hinpa 6ins c. KopcyHka; r — nnactnyHogedopmoBaHa vyacTodka cpibnuctoro sonota (Au 52,49%, Ag 47,51%), Tam xe; a, 6 —
GiHoKynsp, 36inblUeHHs: a — 130%, 6 — 160%; B, r — PEM, M3A
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20kV*  X4,000

0128 1060 BEC

Element Weight%

1 Barite 2 Gypsum 3 Pyrite
OK 28.18 31.74
Al K 1.14 117 0,44
SiK 2.76 3.92 1,27
SK 14.27 24.63 48,27
CaK 1.01 28.30
Fe K 4.47 10.24 49,3
BalL 48.17
KK 0.72
Totals 100.00 100,00

a

Electron Image 1

Element Weight% Atomic%
OK 48.33 74.94
Mg K 1.20 1.22
Al K 0.51 0.47
SiK 1.75 1.56
S K 0.61 0.47
CakK 1.14 0.70
Fe K 46.46 20.64
Totals 100.00

6

Puc. 2. AytureHHi miHepanu y aoHHoMy ocapi p. AiHinpo, c. KopcyHka:
a — Gapwur, rinc i niput; 6 — WiTka NycKyBaTMX KpMCTaniB NenigokpokiTy Ha po3TpickaHin koHkpeuii retuty PEM, M3A

6

Puc. 3. MiHepanbHi npoayKTU XUTTEAIANBHOCTI aHaepobHMX GakTepii:
a — Mikpocdpeponitv mapkasuTy (6ine) B poCcnnHHUX peluTkax (TeMHO-Cipe) NeniToMopdHOro piykoBoro ocagy (cipe);
6 — arperatu KynscTux BUAINEHb MapKkasuTy, 3rpynoBaHi nicns 3aBepLueHHs AesiHTerpadii piykoBoi dpnopu.
CBepAroBuHa Y Tanbeesi p. IHrynews (M. CHirypieka), iHT. 1,5-1,8 M; a — noniposanuit Wwrid, 3GinbLueHHs 200, 6 — GiHokynsip, 36inbLueHHs 180°

Y npoaykTtax cy4acHOro piykoBOro ceaMMeHTOreHesy
CNiBBIOHOLWIEHHSA TEPUTEHHUX, ayTUTEHHUX i TEXHOrEeHHUX
KOMMOHEHTIB Yy MOPIBHAHHI 3 MMWHYNIMMMW TE€O0NorivYHUMHU
enoxamy 3MiHWIOCA Ha KOPWUCTb ayTUreHHUX i TEXHOreH-
HUX KOMMOHEHTIB. Lle Moxe cnyXutn ogHuUM 3 KpUTepiiB
KinbKicHOT OLiHKM MacLuTabiB TEXHOreHHOro 3MiHM eKocuc-
Temu. Y 3aMyneHux finsHkax pidok 3a y4acTio Mikpoopra-
Hi3MiB nocununucs Npolecy ayTUreHHoro MiHepanoyTBo-
peHHs i nepeTBOpeHHs ocagy. BoHn BigbyBatoTbes sik B
aepobHux (rigpookcman 3anisa), Tak i B aHaepobHux (cy-
nedign, cynedatn) ymosax. MikpockoniyHi  po3mipu
CMpUSAITbL BUHOCY HOBOYTBOPEHUX MiHeparniB B NMMaHW i
BigkpuTe Mope. TOMy YacTUHa LWUMPOKO PO3BUHEHUX B
CyYacHMX MOPCbKMX ocafax "ayTureHHux" miHepanis mMo-
e HagxoaouTu pa3oM 3 TBEPOUM CTOKOM pidokK i ByTu Te-
pureHHumu. Lle BigHocuTbca A0 ApIGHUX igioMopdHMX

KpucTanis i arperatiB cynbdifis, cynbdaTis, kapboHarTis,
reTuTy, NenigokpokiTy, 0CaJoBUX XNOPUTIB, pereHepoBa-
HWX YaCTUHOK 30110Ta Ta iHLWKUX MiHepanis.

Ha puc. 5 306paxxeHO BMHECEHHSI PyAHUX YacTok (Mi-
HepaniB 3anisa, TuTaHy Towo) p. O6utoyHa B A30BCbke
Mope. 3 HbOro BMAHO, WO artoBii pik APYroro i BULLMX No-
PSOKiB 0cadXKyeTbCa y nNpubepexHnx ainsgHkax Mops, Togi
SIK Opeon BenMKMX pik MPOCTEXYETbCA B OKeaHaXx iHOAi Ha
BiACTaHb KinbKoX TUcsY kinomeTpis [16]. OcobnueicTio pi-
yok lMiBgHst YkpaiHn € macwtabHe BUHECEHHS Ta Hakomu-
YEeHHs1 NOmireHHOro (MPUPOLHOro Ta TEXHOreHHOro) mare-
piany came y nnsxHin dauii YopHoro Ta A30BCbKOrO MO-
piB, 4e B OCTaHHi1 4Yac 3pocTae MOoTiK TYpUCTIB Ta Bigno4un-
BaloyMXx. TOMy AOCRiAKEHHS CKnagy Ta reHeTUYHUX ocob-
nvMBOCTEN antoBito pivok YkpaiHn HabyBae Lue 1 BaXXNMBOro
€KOSOriYHOro 3HaYeHHs.
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Electron Image 1

A
Puc. 4. TexHOreHHi KOMMNOHEHTU PiYKOBOro ocaay:
a — 4yacTKoBO obkaTaHe NnopucTe 3epHO MeTanypriiHoro Lnaky, p. [Hryneup, 36inblieHHst 27; 6 — MarHeTUT, remaTuT, reTuT i Kynbka
MeTanyprinHoro wnamy, p. lHryn, c. Po3saHiBka; B, 4 — nnacTuHkK pagioTexHiyHoro Sn-Pb cnnasy, p. OHinpo, PEM, M3A; r — ooHHuUiA ocag,
HacuyeHui BiAXo4aMu NanMBHO-MacTUNbHUX maTtepianis, M. Kpueuin Pir, 6anka YepBoHa y nisomy 6epesi p. IHryneub

a

Puc. 5. CyyacHe po3cunoyTBOpeHHS1 B CUCTEMi pivKa-mope:
a — CTPYMEHEBI NMOTOKM PYAHUX MiHEpaniB y KOHYCi BUHOCY OAHOrO 3 pyKaBiB y AenbTi p. O6uToYHa (BepxHs YacTuHa ¢oTo),
Ta nepesigknageHHs ix B pesynbTaTi XBUNbOBOI AiSNbHOCTI Ha MNshki A30BCLKOro Mopsi (BHW3Y 3nisa);
6 — "4YopHi nickn" A30BCbKOro Mopsi, M. MNpuMopcbke



ISSN 1728-2713

FEONOrIS. 4(71)/2015

~41 ~

BucHoBKW. AHania acouiaui Baxkux MiHepanis anto-
Bil0 AOCNIOKEHNX PIYOK CBIAYMTbL NMPO MOXOMKEHHS iX 3 pi3-
HOM@HITHMX MarMaTuyHuX, MeTaMmopdiyHuX (y Tomy ynchi,
MeTacomMaTU4HO Ta rigpoTepmarnbHO 3MiHEHMX) i 0cagoBUX
KOMMJIEKCIB, NOLIMPEHMX Ha BOA036ipHOI TepuTopii. Maiixe
nonosuHa YkpaiHu, okpeMi obnacTti Binopycii Ta Pocilicb-
Koi ®depepaduii 3 YNCNEHHMMM POAOBMULLAMU KOPUCHMX KO-
nanvH € goHopamMu LiHHWX MiHepaniB B ocagax BMBYEHOI
piukoBOi Mepexi. BkasaHe cBig4MTb NpO Baxnvee MOLLYKO-
BE 3HAYEHHS AOCMiOKEHb antoBito pivoK YKpaiHu.

BapiaTvBHiCTb cknagy Ta 3HaudHi 3MiHW 30M0Ta Yy Bid-
knagax HwkHboro [Hinpa MOXyTb OyTM noOB'A3aHUMKM 3
npouecaMmu ceguMMeEHTaUii Ta NepeTBOPEHHS PiYKOBOro
ocagy, B TOMy uucri nig BNAMBOM MikpoopraHiamis. Mani
po3Mipu, NnactuHyacTa dopmMa i axxypHa BHYTPiLLHSA Gyao-
Ba NiABULLYIOTb PYXMMBICTb YaCTUHOK 3050Ta Yy BOAHOMY
cepefioBuLi Ta 3HWXKYKOTb MOr0 TEXHOMOriYHY KOHTpacT-
HICTb 3 KBapLOM Ta iHWMMK MiHepanamu antosito. Lle Bu-
Marae mopfepHi3auii TeXHiK1 i TeXHOnorii NpoBeAEeHHS no-
LLYKOBO-PO3BigyBarnbHMUX pobiT i 36aradeHHs po3cuniB 30-
nota. [ins BUNy4YeHHs TOHKOro 30510Ta 3 PO3CUMiB Ta KOpiH-
HUX pya pospobneHa Hosa TexHonoria [5]. Ti noganbwmit
PO3BUTOK Ta LUMPOKE BUKOPUCTaHHA Oyae cnpuaty nigsu-
LLEHHIO e(heKTMBHOCTI MOLLYKOBO-PO3BiAyBanbHUX Ta eKC-
nnyaTtauinHmx pobiT Ha 30M0TO, 0COONMBO B NiBAEHHMX
obnactax YkpaiHu.

YTBOPEHHS | HaKoNMYeHHs MiHepanisB B pe3ynbTaTi XiMid-
HMX peakuin Ta 3a y4acTiO XUBWX OPraHiamiB CBigYATb, LUO
HWXK4Ye po3noAiny Boga-ocaf Yy PiYKOBIM rigpocucTeMi yTBo-
PHOETLCA 3HAaYHa Maca MiHepasnbHOI PevyoBUHWU. Y POpMI Mik-
po4acTo4OK B TBEPAOMY PIMKOBOMY CTOLLi BOHA TPaHCMOPTY-
€TbCHA 10 MOPCbKMX (OKeaHiYHWX) GacenHiB Ae po3MnoBCOOXY-
€TbCHA Y AKOCTi TepUreHHoro matepiany. Tomy crif LuykaTtu
BiAMIHM y X Mopdponorii, cknagi Ta iHwWKnx ocobnueocTen Bia
CXOXMX ayTUreHHNX YTBOPEHb MOPCHKMX BacevHiB.

3B'a30k Mopdonorii ayTUreHHoro nNipuTy i 30110TOHOC-
HOCTi piYKOBOro aroBil0 Moxe OyTu onocepeakoBaHUM.
Poacunu camopoaHux meTtaniB nokanisyrTbCs y Migowsi
po3pi3dy piukoBMx ocagkiB. Came B LUX MicUsAX BigMiYaeTb-
ca MiHIManbHUM napujianbHUN TUCK KUCHIO i CTBOPHETLCS
BiJHOBMOBaNbHE cepefoBULLEe, CNPUSTNNBE AN YTBOPEH-
HSl nNeHTaroHJoAekaeapuyHoro niputy. [aHa ocobnueicTb
MoXe ByTu BMKOpUCTaHa y SKOCTi MOLUYKOBOrO MiHepanori-
YHOrO KpUTEPI0 30/10TOr0 PO3CUMOYTBOPEHHS, aHanoriyHo
KOpiHHMM poAoBMLLIaM 30510Ta, A€ 4acTo 3HaxoaWTbCs Mi-
puT y BUMMAA4i neHTarongonekaepis [3].

3a BMICTOM LiHHUX MiHepaniB gesiki npobu antoBito Ha-
GnwxarTbea Ao pya. BukopucTaHHs cydacHux TexHonorin
[03BOMNSE BUPOONSATU 3 HUX BiANOBiAHI koHUeHTpatu [11].
OcobnvBO NEpPCNeEKTUBHUMU € AiNsIHKM OHOYACHOIO HaKo-
NUYEHHs MiHepaniB MpPUPOOHOro i MPOMWCIIOBOrO MOXO-
OXeHHs. [pocToOpoBO BOHU TAXilOTb A0 BENMKUX NPOMUC-
noBux UeHTpiB. OgHOYacHO 3 BUPOGHMLITBOM KOHLEHTPATIB
3 anioBito MOXyTb OyTW BUAINEHI i iHWI WiHHI NpogykTu:
KBapL, Mapwanit, kapboHaTu, rmuHa Ta iHWi KOPUCHI MiHe-
panbHi yTBOpeHHs. Lle migBuwmTe peHTabenbHicTb nepe-
pobHoi ranysi i 6yge cnpusiTu 3MeHLUEHHIO 3abpyaHEHHS
HaBKOMNULLHBLOrO cepenoBuLLa.

"eHeTU4Hi 03HaKkM MiHeparniB PiYKOBOro anioBilo MiCTATb
BaXnuBy iHopMaLio WoAo reonoriyHoi 6ynosu Boao36i-
PHOI NMOLLi, YMOB OCapKEHHS, nepekpucTanisadii Ta iHwmnx
nepeTBopeHb 0OCagy, MOXIMBOCTI MO0 BUKOPWUCTAHHS i
306epexXeHHs MPUPOOHOro CTaHy AOBKINMs. 3acTocyBaHHA
CcydacHUX MeTofiB MiHepanoro-niTonoriYyHnx [ocnigxeHb
[O3BONSIE CrnofiBaTncst Ha Mporpec y nofanblioMy Bu-
BYEHHI Cy4aCHOro PiYKOBOrO CEAMMEHTOreHe3y Ta MpakTu-
YHe BUKOPUCTaHHSA OTpMMaHoi iHdopmaLlii.
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MINERALS - INDICATORS OF CONDITIONS OF THE MODERN RIVER SEDIMENTOGENESIS

About hundred samples of modern alluvium of rivers in Central and Southern Ukraine: Dnieper, Southern Bug, Ingul, Ingulets and their
tributaries are studied on their mineral compositions, structure and technological properties. River sediments contains a wide range of fragments
from boulders in the upper reaches to pelitomorphic silt in delta areas. Sands and silts are the dominant varieties. Sediment composed of quartz
and other silicates, carbonates, various oxides, sulfides, less sulfates, native minerals. In the estuarine areas of rivers identified high
concentrations of almandine, ilmenite, zircon, monazite, to a lesser extent — apatite, rutile, gold and other minerals. A separate group of minerals
form in the sediment micro spherulites, euhedral crystals, friable aggregates of needle-like crystals of microscopic size. These are barite, hematite,
pyrite, marcasite, gypsum, carbonates. In their formation are involved processes of chemical deposition, substitution and biomineralogy. Identified
the areas of pollution of alluvium by industrial waste, as a result of activity of enterprises on the catchment of rivers. The products of mining,
metallurgical, machine-building, chemical and other industries fall into the river sediments. In some areas of rivers occurred enrichment of alluvium
by technical minerals, and their concentration corresponds to poor ores. Fron the territory of settlements and enterprises to surface waters with
sand and clay enters also oil. Transportation of wastes occures along the system of gullies and ravines that enter into the river network. They are
the most contaminated elements of modern geological environment.

Thus, river sedimentation differentiation and industrial activity are factors of modern river mineralization. Industrial production and urban
catchment area have occurred to be the reason of fundamental changes in the natural state of rivers. Distributed its in mineral paragenesis and
associations of alluvium have become sensitive indicators of condition of ecosystem. Completed studies indicate polygenic (natural and man-
made) formation of high concentrations of heavy minerals and the possibility of integrated use of modern river sediments fot the the improvement
of the environment sittuation. This allows to determine the genesis of mineralization, provides the necessary information about the technological
properties of sedimentary ores and the methods of separation, creates conditions for the improvement of the ecological environment.

Keywords: alluvium, gold, authigenic minerals technogenesis, technological components, indicator minerals, ore enrichment.
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FocyaapcTBeHHOe Hay4yHoe yypexaeHue

"OTpeneHne MOPCKOW reonormm u ocago4vHoro pyaoo6pasosaHusa"HAH YkpauHbi
yn. Mycoprckoro, 7/10, r. Kpuow Por, 50096, YkpanHa

E-mail: belitska-mv@i.ua

MUHEPATbI-UHOUKATOPbI YCNTOBUA COBPEMEHHOIO PEYHOIO CEQUMEHTONEHE3A

B pabome uccnedogaHo OKOs10 cma npob coepeMeHHbIX MOUMEHHbIX U pPycrio8bix omioxeHul pek LjenmpanbHol u FOxHou YkpauHbi: [JHen-
pa, lOxHozo Byza, UHzayna, UHaynbya. B aneepumo-ncammumosux pa3HoO8UOHOCMSIX anloeusi 8 npedycmbeebiX y4acmkax peK o6HapyXeHbl
noebiweHHbIe KOHUeHMpayuu mshkesbiX MUHepasos: anbMaHOUHa, unbMeHUma, YupKoHa, MOHayuma, 8 MeHbwel cmernexu, anamuma, pymuna,
3o0/10ma u Opyaux. BbisieneHo 3az2psi3HeHuUe peqHbIX GOJIUH, cesi3aHHOoe ¢ 0esimesIbHOCMbIO MPOMbIWIIeHHbIX Npednpusimuli, PacrnooXeHHbIX Ha
sodoc6opHoli nnowjadu pek. B npodykmax coepeMeHHO20 pe4yHo20 ceOUMEHMOo2eHe3a COOMHOWeHUe meppuaeHHbIX, aymu2eHHbIX U MeXHO2eH-
HbIX KOMITOHEHMO8, M0 CPa8HeHUIo C NMPOWIILIMU 2€0/102UYECKUMU 3M0XamMu, USMEHUJIOCH 8 MOJIb3y aymu2eHHbIX U MeXHO2eHHbIX KOMITOHEHMOo8.
OnpedesieHbl 0CO6eHHOCMU COEPEMEHHO20 PeYyHO20 ceOuMeHmozeHe3a, npueodsuiue K HaKOMIEHUI MsDHKesbIX MUHepasioe U €03MOXHOCMmU
KOMI/IEKCHO20 UCIOJIb308aHUsl aioeus.

Kniroyeenie crioga: anntoeuli, 30/10mo, aymuzeHHble MUHepasibl, MeXHO2eHe3, MexXHO2eHHbIe KOMIMOHeHMbI, MUHepasbl-uHOukamopsl, o6o2a-
weHue pyo.
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AQCOPBUMA TPUTUA N3 BOOAHBLIX PACTBOPOB
TEPMMUYECKU OBPABOTAHLIMU NMUAHUCTbBIMU MUHEPAJIAMUA

(PekomeHOog8aHO 4neHamMu pedakyiliHoi Koseeii 0-pom eeos.-miHepanoe. Hayk, npog. B.M. 3acHimkom ma 0-pom 2eos.
Hayk, npog. O.B. MumpoxuHum)

OkcnepumenmarnbHbIMU UCCIIE008aHUSIMU 8bIMOJIHEHA OUEHKa CImerneHu e/1usiHusi nopoeoli u adcopb6yuoHHoU 800kl Ha crloco6-
HOCMb 2JIUHUCMbIX MUHEPaJI08 IKcmpaauposame mpumuli U3 800HbLIX pacmeopos. C amol yesbro 8bINoJIHEHbI d8e cepuu 3Kcrnepu-
MeHMoe 8 3aKpbImbIX cucmemax "2/1uHUCMbIU MUHepas — mpumupoeaHHasi 800a". B kaxdol cepuu ucnons3oeaHbl npedcmasumenu
OCHOBHbIX CMPYKMYPHbIX MUIMO8 2J/IUHUCMbIX MUHEepasios: KaosuHum (cmpykmypHbii mun 1:1), MOHMMOPUIZIOHUM U carnoHum
(cmpykmypHbIt mun 2:1), nanbi2opckum u cenuosium (1eHMoYHO-KaHallbHbIU mun cmpykmypsbl). B nepeoll cepuu ucnosib3o8aHbl
2/luHUCMble MUHepasbl, mepMu4Yecku HeobpabomaHHble. Bo emopoli cepuu ucrnonb308aHbl mepMuYyecku obpabomaHHble 2UHUC-
mble MuHepanbi npu memnepamype 110°C. numensHocmb 3KkcriepumMeHmoe cocmaerisisia o 6 mecsiyes. lMonyyeHHble OaHHbIe ceu-
demenibcmeyrom, 4mo mepmuyveckasi ob6pabomka ynyqwaem adcopbUyuoOHHbIe ceolicmea 2/IuUHUCMbIX MuHepasos. [ons 3anaca
mpumusi, usesie4eHHO20 U3 UCXOOHOU MPUMUpPO8aHHOU 600kl 8 IKCepUMeHMasbHbIX cucmemax (Kn), eospocna 8 mepmuyecku o6-
pabomaHHbIX 2/ITUHUCMbIX MUHEpasiax ecex cmpyKkmypHbix munos. OnpedesneHbl Haubosnee aghghekmusHbIe IKCMPaKMOPbLI MpumMusi
u3 800HO20 pacmeopa, ¢ senu4uHol Kn = 52% (Mmonmmopusnnonum) u 53% (cenuonum). Pe3ynbmambi 3KcriepuMeHmoe 060CHO8aHHO
noomeepxdarom payuoHarbHOCMb mepMuYeckol ob6pabomku 2rUHUCMbIX MUHepasioe Oslsl yeesuyeHusi ux aghghekmueHocmu npu
ucrnosib308aHuUU 8 Ka4ecmee adcopb6eHmos8 mpumusi U3 800HbIX PacmMeopos.

Kntoyeenle crioea: noposasi u adcopbyuoHHasi 800a, KaOIUHUM, MOHMMOPUJISTIOHUM, CarnoHUMm, Nasbi20PCKUMmM, mpumuposaHHasi

80da, mepmMuyeckasi o6pabomka, 3anac mpumus.

AktyanbHocTb. Cpeaun npobrnem, cBA3aHHbIX C UCMOfb-
30BaHMEM PafMOAKTMBHBIX MaTepuanos U MYHKLMOHMPOBA-
HWEM $OepHOro  TOMfUBHO-IHEPreTUYECKoro  Kommrekca
Ba)kKHOE MeCTO 3aHUMatoT 3a4ayun MUHUMMW3aLMKN IKomnornye-
CKWMX MOCMNEACTBUA BO3MOXHOIO 3arps3HEeHUst OKpyxaroLuen
cpedbl TaxenbiMu m3oTonamu Bogopoaa. Kak wsBecTHo,
rMaBHLIMW NCTOYHUKaMKN 0BpPa30BaHNS TEXHOrEHHOro TPUTUS
ABNAIOTCS NPEANnpPUATUS SAEPHON 3HEPreTUKK, a Takke MyH-
KTbl COXpaHeHus paamoaktusHbiX otxogoB (MCPO). Bonb-
was vactb Tputna (4o 90%), HapaboTaHHOro B 3TNX 06bEK-
Tax HaxoguTcs B Buae TputupoBaHHowm Boabl "HTO", roe
konunyectso monekyn H,O >>> konunyecTtBa monekyn HTO.
OctanbHas YacTb npeacTtasneHa rasom (HT), koTopbin pac-
cemBaeTcsl B Bo3gyxe A0 6e3onacHbiX KOHUeHTpauuii. o-
3TOMY aKTyarnbHbIM SBASETCA NOUCK 3PMEKTUBHBIX U deLle-
BbIX a4CcOpPOeHTOB, MO3BOMAWME W3BNeKaTb TPUTUA U3
BOHbIX PacTBOPOB M Takum obpasom obecneumBaTtb yme-
HbLLUEHWe paguaLMOoHHOM Harpy3ku Ha OKpyXalollylo cpeay
B MecTax pacnonoxenuns ASC n MNCPO.

AHanu3 npeabigywmx MccriegoBaHMM u nyonuka-
umn. Kak nokasanu npepbigywme uccriegoeanus, B HTO,
KoTopas UNbTPYeTCs CKBO3b [MNWHUCTbIE MOpPOAbl UMK
KOMMNO3uTbl, 06pa3oBaHHbleE Ha OCHOBE [MUHUCTBLIX MUHE-
parnos, CyLIEeCTBEHHO YMeHbLUaeTCs yaernbHas akTMBHOCTb
TpuTKS [2, 6-9]. MMUHUCTBIE MWHeparbl, KaKk U3BECTHO, OT-
HOCATCS K BECbMa pacrnpocTpaHeHHOMY B MpUpoAe Knaccy
cnoucTelX cunukatos (dunnocunukatos) [13]. AHxanus
noTeHumnarnbHbIX CBOWCTB CMOUCTbIX CUMMKaTOB Hakannu-
BaTb W yAepXuBaTb TPUTWUI Nokasan, YTo rMaBHYyo posb B
3TOM MpoLecce UrpalT WX CTPYKTYpPHble U CTPYKTYPHO-
Xummdeckne ocobeHHocTn [12]. MIHTEHCUBHOCTL U CKOpO-
CTb M30TOMHOro obmeHa B cucteme "muHepan — Boga"
OnpeaensTca 4OCAraeMoCTblO PEaKLMOHHBIX NOBEPXHOC-
Tew MuHepanbHbIX Yactul ansa monekyn HTO, koTopas, B
CBOI0 O4epefpb, 3aBUCUT OT CKOPOCTN OBMeHa Ha rpaHuue
pasgena aTux a3 1 ckopoctn Anddysun TpUtusi B pas-
HbIX YacTsIX CUCTEMbI: nopax, agcopOLMOHHOM croe, Mex-
CInoeBow nnu LeonutHom Bode [16-17, 20].

Hannune B MUHUCTBIX MUHepanax B BO3QYLUHO CYXOM
COCTOSIHUM NOBEPXHOCTHO apcopbuposaHHon (10-12%) u
mexcnoeson (2-8%) Boabl NPUBOAUT K pasbaBneHuio Tpu-
TMPOBAHHON BOABI MNPV €e B3aMMOAENCTBUMN C MUHepasb-

Hon cybcTtaHumen [18]. O6blyHO 6GasanbHble NNOCKOCTU
dumnnocMnnkaToB ABNSAIOTCA HENTPanbHBIMU, HO B pe3ysb-
Tate U30MOPMHBbIX 3aMeLLEeHN Ha HUX MOTyT BO3HUKaTb
oTpuuaTenbHble CTPYKTYypHble 3apsgbl. OTU CTPYKTYpHble
3apsagpl He 3acensAT 6asanbHble noBepxHocTU. OHW Co3-
[aloT anekTpuyeckne nons, KoTopble BO BCEX Hanpasne-
HUAX BMMSIOT Ha MOBEPXHOCTHbLIN OOMEHHbIN MoTeHuman
[14] n oTBevaloT 3a POCT KAaTUOHHOW afCOPOLMOHHONM Cno-
cobHOCTM 6asanbHblX MNOBEpPXHOCTEW. JTOT noTeHuuman
BMECTE C 93IeKTPUYECKMM MOTEeHLManoM, reHepmpyemMbim
NMPOTOHHBEIM OBMEHOM, MOXeT CyLWEeCTBEHHO BMUATb Ha
peakTVBHOCTb KpaeBblX MOBEPXHOCTEN MUHEParnbHbIX Yac-
Tuu. Kpome TOro, Bo3moxeH acpdeKT yacTuyHoro Groku-
poBaHusa goctyna monekyn HTO B peakuMOHHbIX NO3NLMaX
MWHeparbHbIX YacTuL, 3@ CHET HanMyns Ha UX NOBEPXHOC-
TN OBOVHOrO aneKTpuyeckoro cros [4].

OcobeHHOCTN MexaHu3Ma peanusaumn mexdasosbix
B3aNMMOLENCTBUMA B CUCTEME "MMUHUCTLIN MUHepan - HTO"
[0 CUX MOP He COBCEM peLleHbl, MO3TOMY HYXOalTCs B
AOMNONMHUTENBbHBIX 3KCNEePUMEHTanNbHbIX NCCNe0BaHNAX.

Llenb uccnepoBanmin. OnpefeneHne Hamuuus wunm
OTCYTCTBUSI BMUSIHUS MOPOBOW W aAcopbupoBaHHOM Ha
NMOBEPXHOCTM MUHEparbHbIX YacTuL, BOAbLI Ha CNOCOBHOCTb
FMWHUCTBIX MUHepanos agcopbuposaTb TPUTUIN U3 BOAHbLIX
pactBopoB. C 3TON LieNnbio BbIMOSIHEHA CEPUs IKCriepuMe-
HTOB B 3aKPbITbIX BOQHO-MUHEpPAsbHbIX cuctemax. B kave-
CTBE pearupylowmx BeLwecTB Obiny NCNonb30BaHbl TPUTK-
poBaHHas Boga ("HTO"), ucxogHsle n Tepmmnyeckn obpa-
60TaHHble MUHUCTbIE MUHepanbl CTPYKTYPHbIX Tunos 1:1,
2:1 N ¢ NeHTOYHO-KaHanbHOW CTPYKTypon. Ha ocHose mno-
NYYeHHbIX 3KCMepPUMEHTasbHbIX AaHHbBIX MaHMpyeTcs Bbl-
nonHUTL paboTbl No paspaboTke MpakTUYEeCKUX PEeKOMEeH-
Aaunii no BbIGOPY M NOArOTOBKE MUHEparibHbIX afcopbeH-
TOB Ha OCHOBE MMMHWUCTBLIX MUHEPArnoB Afs OYMCTKM BOA-
HbIX PacTBOPOB OT TPUTUS.

Matepuanbl n metoabl. [1ns co3gaHns 3KCnepuMeH-
TanbHbIX CUCTEM WCMONb30BaANUChb TUMWYHbIE NPEeACTaBu-
Tenu pasnuyHblX CTPYKTYPHBIX TWUMOB FMHWUCTBIX MOPOA:
KaonmHWT MyxoBCcKOro MecTtopoXaeHus (YkpauHa), MOHT-
MOpPUNMOHNTOBAA (4anee MOHTMOPWITNIOHNUT) U NanbIropc-
KMTOBas (Janee nanbIropCKUT) rMWHbI Yepkacckoro MecTo-
poxaeHus (YkpavHa), canoHnT BapBapoBCKOro MeCTopoX-
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aeHvsa (YkpanHa) 1 cenvonuT n3 mectopoxaeHus Bukan-
Bapo (Vcnanus). Kak u3BecTHO, rmaBHbIMW CTPYKTYPHBIMM
aneMeHTamMu rMUHUCTBIX MUHEpParioB ABNSETCH rekcaroHa-
NbHblE CETKM KPEMHUN-KUCMOPOAHLIX TETPa34poB, coune-
HEHHbIX C TaKKe rekcaroHasnbHbIMU CeTKaMu antoMUHUA
(marHui, xeneso M T.4.) — KUCNOPOZ — FMOPOKCUIBbHBIX
okTtasgpos [15]. OTnMune MUHepanbHbIX Pa3HOBUAHOCTEWN
3aKMIOYaAETCA B TOM, YTO CTPYKTYpHblE 3MEMEHTbI B HUX
COYUNEHSATCH HECKOMNBKO NO-pa3HoMY.

B cTpyktypHOM Tune 1:1, npeacraBntenem KOTOPOro siB-
NAETCA KaONWHWUT, B 3NIEMEHTAapHOM CTPYKTYPHOM nakeTe
ofHa TeTpasgpuyeckasl ceTka COYNIEHSETCS C OOHOW OKTas-
ApUYecKomn ceTkon. B okTasgpunyeckon antomo-KnucrnopoaHon
ceTke 3HauuTenbHas 4YacTb aTOMOB KMCNopoda 3amelleHa
rmapokcunbHbIMK rpynnamy (OH) Taknm obpasom, yto 6nu-
Xallee OKpy>XeHne MOHOB artoMUHUA COCTOUT U3 YETbIPEX
OH-rpynn 1 OByX WMOHOB KMCIopoAa, KOTOpble SIBMSIOTCS
obwmmm anst obeux cetok kaxgoro cnos [15]. CmexHble
Crnov B TaKOM MUHeparne pasmMeLLalTcst OAUH OTHOCUTENBHO
ApYroro Takum obpasom, YTO r’MAPOKCUIbHBIE TPYMMbl OKTa-
3[PNYECKON CETKU OJIHOTO CI0si COMPUKACcarTCs C KUCIOPO-
OHbIMU aTOMaMu TETPasApPUYECKOE CETKM CMEXHOrO Crosi 1
MexXay HMMMK BO3HMKAKT BOOOPOAHbIe cBs3n Tuna O-H, ko-
TOopble MeLLalT pa3byxaHuio nakeTa KpuCTarnnmyeckon pe-
weTkn. B pesynbTate Monekynbl BoAbl U1 OGMEHHbIE KaTWO-
Hbl HE MOTYT MPOHMKaTb B MEXMAKETHOE MPOCTPAHCTBO M
No3TOMY, KaoMnMHWUT umeeT Hebonbluyld eMKOCTb obmeHa
(3*10°=15*10° monb/100 7).

BmecTte ¢ Tem, HECMOTPSI Ha OTCYTCTBME B CTPYKType
3TOro MMHepana MoneKyn BoAbl, Kak TPaHCMOPTHbLIX areH-
TOB TSDKEMNOro u3oTona kK mectam pacrnonoxeHuss OH-
rpynn, TSKenbln N30TON BOAOPOAA, TEM HE MEHee, Hakan-
nMBaeTca B MuHepanbHow Matpuue [12]. B ycnosusix
yBnaxHeHHoCcTH MuHepana HTO 3a kopoTkoe BpeMsi 3arno-
NHAET MOPOBOE MPOCTPAHCTBO MeEXAY MUHeparnbHbIMU
yactTMuamm 1 OpMUPYET HayanbHbIi agCOPOLUOHHbIN
cnon. Takum obpasom obecneymBaeTcs BKIIOYEHME MeXa-
HU3MOB W30TOMHOTO OOMeHa 3a CcyeT B3aVMOLEWCTBUSA
NOBEPXHOCTHO aAcopbupoBaHHbIX Monekyn HTO ¢ BHyT-
peHHuMn OH-rpynnamu B MpUNoBEepXHOCTHbIX ceTkax Al-
rMOPOKCUITbHBIX OKTasApOB B KPUCTaNMTax KaonmHuTta.

B makpomMonekynsipHbIX naketax MuHepanos Tuna 2:1,
K KOTOpPbIM OTHOCUTCS rpynna CMEKTUTOB U, COOTBETCTBEH-
HO, MUHepasbl MOHTMOPWUNOHNUT W CanOHUT, MeXay ABYMS
rekcaroHanbHbIMW  CeTKaMW  antOMUHUA  —  KPEMHUR-
KMCMOPOAHbIX TETPaA34pOB PacronoXeHa OfHAa OKTasapu-
yeckasi antMUHUIA-KUCIIOPOOHO-TMOPOKCUITbHAsA (B MOHT-
MOPWITIIOHWTE) UNN MarHu — KUCNOPOAHO- MMAPOKCUIbHAs
(8 canoHute) ceTkn [15]. B AnokTasgpuyeckoM MOHTMO-
PUNMOHNTE B LEHTPaNbHOM Croe U3 KaXablX TPEX OKTassg-
pOB TONbKO ABa 3acerieHbl TPEXBaneHTHbIMW KaTMOHaMu
(AI3+, Fel +), KOTOpble YyNopsAoYeHHO YepeayTes C BakaH-
THbIMW OKTasgpamu. B TpuokTasgpuyeckoMm canoHuTe, B
OTNM4YMe OT MOHTMOPWIIOHWTA, B OKTa3ApUYEcKOM Croe
HaXoAsTCs AByXBaneHTHble MoHbl Mg®* 1 BaKkaHTHblE Mo-
3ULMM B HEM OTCYTCTBYHOT.

BepxHue v HKHWE MOBEPXHOCTU ANEMEHTAPHbIX Nake-
TOB MOHTMOPWIIMIOHATA U CaroHUTa MOKPbITbIE aToMammu
Kncnopoaa, noaTomy CBA3b Mexay naketamu cnabas, roe
pencteyloT  BaH-gep-BaanbcoBble  MeXMOMEKyNsipHble
cunbl. Mexay naketTamy HaxoOsaTCsl MOJeKynbl BoAbl, 3a
CYET KOTOpbIX Ha MeX(dasoBbIX rpaHMLax MUHepanbHbIX
yactuy, dopmupyeTtca ABovHon AndddpysHein cnon [19].
BxoxpeHne monekyn HTO B mexcrnoeBoe NpOCTPaHCTBO
MOHTMOPWITIIOHNTA yCKOpsieTCs Mpu  pas3byxaHuu Cyxon
MUWHepanbHON Macchl MpU ee KOHTaKTe C TPUTUPOBAHHON
BOZOM, COMPOBOXOAEMOE CYyLLIECTBEHHbIM YBEMUYEHNEM
paccTosHMA MexXay CTPYKTYPHbIMU MakeTamum B MOHTMO-
punnonuTe ot 9,6 0o 12,5-28 A [3] (1 Heckonbko MeHbLLe B
canonute). Npu aTom co3gatoTcs ycnoBus Ans perngpa-
Tauum obmeHHbIx katuoHoB (Na, K, Ca, Li u gp.) uto Beget

K U3BATMIO UX U3 rekcaroHanbHbIX KoneL CTPYKTypbl B Me-
XcrnoeBoe npocTpaHcTBo. Kak cneacTteue, yBenuynBaeTcs
BO3MOXHOCTb Ansi obmeHa npoToHa CTpykTypHou OH-
rpynnbl MMHeparna Ha TPUTOH (3H+) monekynsl HTO.

B ocHoBe CTpykTypbl MWHEpanoB C JIEHTOYHO-
KaHanbHOW CTPYKTYpOW nexaT ChnapeHHble KPEeMHWUi-
KMcrnopogHble Lenovkn nupokceHosoro tuna [10]. Kpem-
HUIA-KUCNOPOAHbIE TETPadapbl COEAMHSIIOTCS B NEHTbI Ka-
ToHamn Mg?" n AP*, koTopble JOMOMHSIOTCH 40 OKTasd-
pu4ecKkon KoopaMHaLMN CBA3AHHBIMU C HAMU TMOPOKCUMb-
HbIMU rpynnamu. TOMNWMHA Takux NEHT MAEHTMYHA Tonwu-
He Takoro crosi B cunukatax tuna 2:1 un coctasnset 0,92-
0,94 HMm. LWLuprHa neHTbl B NanbIropckute — okomno 1,2 Hm,
a B cenuonute 1,8 HM. JleHTbl coeanHaTCa Mmexay cobon
BOOMb ocu "c" aTomamu Kucriopoga Takum obpasom, 4To
€c0o34alT B MIOCKOCTU "ag" KBMHAKCHYK (LUaxmaTHYyH)
CTPYKTYpYy. TpexaTaxkHble NeHTbl B CTPYKTYPE Nanbiropcku-
Ta U cenuonuta 4epenyrTcs C LEONMUTHBIMK KaHanamu,
roe HaxogaTcs Monekynbl BoAbl ABYX TunoB. OauH Tun
CBSi3aH C KOOPAMHALMOHHO HEHAaCbILEHHbIMY MOHaMN Ha
OOKOBBIX CTEHKAx KaHaroB (3TO KOOPAMHALMOHHO CBA3aH-
Has Boga). [lpyrov TMn BOAbl HE CBSI3aH C KAKUMU-TO KPUC-
TannorpacmyeckMMmM Mectamu 1 TOMbKO 3anofiHsieT ueo-
nWUTHblE MonocTn (ueonuTHas Boga). B cnyyae B3aunmo-
[eNCcTBMSA NanbIropckMTa ¢ TPUTUPOBAHHOW BOJAOW MOJEKY-
nel HTO moryT npoHuKaTb CKBO3b KaHamnbl MWHEeparbHOW
CTPYKTYpbI, rAe 0OMeHMBATLCA C MOSEeKynaMu LieOnUTHOMN
N KOOPAWHALUMOHHO cBa3aHHon Hy0.

[ns BbiABNEeHUs uccriegyemoro adpdekra BNMSHUSA Te-
pMuyeckon 06paboTKM FMUHUCTBIX MUHEPANoB Ha UX CMo-
cobHoCTb afcopbupoBaTb TPUTUI U3 BOAHLIX PACTBOPOB
ObinM npoBedeHbl ABe cepun akcnepumeHToB. B obeunx
cepusix MCMosnb30Banvcb WAEHTUYHbIE MUHEparbHbIE Be-
LecTBa, n3amernbYeHHble 0o pa3mepa YacTtuy, 0,25 mm.

[ns co3naHns NepBoi aKCnepUMEHTarbHOW CEpUKU UCMo-
Nb30BaNNCb UCXOAHbIE, TEPMUYECKM HeobpaboTaHHble Mu-
Hepanbl (cuctembl: K1 ¢ kaonuHutom, M1 — ¢ MOHTMOpUMNIo-
HuToM, Cal — ¢ canoHuToMm, M1 — ¢ nanbiropckutoM u Cen1 —
¢ cenvonutoMm). insi co3gaHns BTOPOW 3KCMEepPUMEHTarbHOM
cepum (cootBeTcTBeHHO: K2, M2, Ca2, M2 un Cen2) ucxoaHole
MuUHepanbl Obinu Tepmuyeckn 0b6paboTaHbl B CyLUMMBLHOM
wkadpy npu Temnepatype 110°C B TeyeHne 5 yacoB. Oxnax-
[eHVe MUHepanbHbIX MacC BbIMOSHAMNOCL B 3KCUKATOpe C
MPOCYLUEHHLIM BO34YXOM MPU MOMOLLUW KIOBETbI, HarosIHEH-
Hon CaCly. OxnaxaeHHble HaBeCKU uccriegyembiXx MUHepa-
OB MOMELLAN1Ch B CTEKNAHHbIE cocyabl, 3anmBanunce HTO un
NMOTHO 3aKPbIBANMCh C LIENbIO NPOBEAEHUS AKCMEPUMEHTOB B
YCMOBUSAX 3aKPbITbIX cucTeM. MpoaormKUTENBHOCTL 3KCNepw-
MEHTOB COCTaBnsina Ao 6 MecsiLes.

Mocne oKOHYaHUSA SKCMEPUMEHTOB NPOOLI OCTAaTOYHOrO
pactBopa 6binv NpodunNbTPOBaHbI U OYULLEHHBIE OT Opra-
HMYeckux npumecen (okucneHve agobasneHvem B pacTBop
K2Cr207). Mocne guctunnsaumm nopummn npob cmeluvBanu
co cumHTunnatopom Hi Sife 3 Wallac B cooTHowweHum 8:12.
CopepxaHue TpUTUSA B MOATOTOBMEHHBIX Takum obpasom
3MYNbCUSAX OMPeAensanocb ¢ NOMOLLBH XUAKOCTHOIO CLu-
HTUNNSAUMOHHOrO B-cnektpomeTtpa Quantulus 1220 (LKW
Wallac) ¢ norpeluHocTbto He 6onee 5%.

Pe3ynbTaTbl 3KCNEepUMMEHTOB U UX o06GcyxAaeHue.
[MoBepxHOCTHO agcopbupoBaHHas Boda B TMMMHUCTBIX MU-
Hepanax siBnsieTcsl cnabocBa3aHHOW, ee MoneKynbl yaep-
XKMBAIOTCH Ha NMOBEPXHOCTW MWHEPAarbHbIX YacTul, 3a cyet
CUN MEXMONEKYNSIPHOrO B3aMMOAENCTBUSI C MOBEPXHOCT-
HbIMW aTOMaMu MUHeparbHbIX YacTuy. JTa, aHepreTnyec-
kv cnabo cBs3aHHas BOAa yoansaeTcs U3 MMUHUCTBIX MUHe-
panoB Mo faHHbIM AuddepeHLmansHOro TepMMUYECKoro
aHanusa (OTA) npu Temnepatype go 110°C.

MoTeps BNarn u3 BO3OyLLHO-CyXUX MUHEpasibHbIX Macc
BCneAcTeMe wx nporpesa npu Temnepatype go 110°C
npveeneHa B Tabn. 1.
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Ta6bnuya 1
MNoTepss NoBEpPXHOCTHO-aACcopGMpoOBaHHOW BOoAbI, B pe3yfibTaTe TepMUYeCKOA 06paboTKU FMMUHUCTbLIX MUHepanoB
MuHepan Temneparypa Bec go nporpeBaHus, r Bec nocne nporpeBanus, r. YMeHblueHune Beca, %
nporpeBaHus, °C T T !

KaONMUHUT 110 120 118 1,67
MOHTMOPWIIIIOHUT 110 100 86,88 13,12
CanoHnT 110 100 87,43 12,57
nanbIropcknT 110 100 89,55 10,45
cenvonut 110 47,8 42,8 10,46

Mony4yeHHas xapakTepucTuKa CoAepKaHus Bnaru B pa-
3MUYHBIX CTPYKTYPHbIX TUNax FAUMHUCTBIX MWHEpParnoB Mo-
3BOMSIET COCTaBUTL NpeacTaBneHve o6 nx obMeHHOM no-
TeHumane. Tak, B COOTBETCTBMM C OCOBEHHOCTSAMU CTPYK-
Typbl, 3TW FPyNMbl MUHEPANOB XapaKTepu3ylTCs pasnuny-
HOM EeMKOCTbI0 MOBEPXHOCTHO aacopbGupoBaHHOM Bnaru.
Hanpumep, ans kaonuMHuta (CTPYKTYpHbIA TN 1:1) copep-
XaHune NoBepXxHOCTHO afcopbrpoBaHHOW Bnarn cocTtaens-
eT 4YyTb MeHee 2% B pesynbTate MIOTHOMO COMNEHEHUs
NakeToB TETPaSAPUYECKON N OKTasApU4ECKON ceTok (Tab-
nvua 1). Moatomy npoHukHoBeHue monekyn HTO B 06-
MEHHbIE MO3MLUUN KAONMHUTA OYEBMOHO AOMKHO ObIThb 3a-
TPYOHEHHbIM B CryyYae B3aMMOLEWCTBMSA 3TOr0 MuHepana
C TPUTUPOBAHHOW BOLON.

B mMyHepanax co CTPyKTypHbIM TunoM 2:1 eMKOCTb no-
BEPXHOCTHO afcopbupoBaHHOW Briaru sBnsieTcs Haubonb-
wen (13,12% B MOHTMOpUNNoHnTe u 12,57% B canoHuTe).
Bnaropaps aTomy Takue MuHepan WMMeT HavbonbLUui
noteHuman gns TpaHsauTa monekyn HTO B Mexcrnoesoe
NPOCTPaHCTBO W AanbHenwero monekynapHoro HTO—H,O
obmeHa. Bmecte ¢ Tem, Hannyme JOCTAaTOYMHO 60nbLIOrO
KonmnyecTBa NOBEPXHOCTHO afcopOMpoBaHHON BNaru gaxe
B BO3AYLUHO CYXOW MWHEpParibHOW Macce BHOCUT HEKOTO-

pble KOPPEKTMBbLI B MPOLIECC NPOTUNR-TPUTUEBOrO 0OMEHa B
cucteme "mMunHepan — HTO". Ha HavanbHOM cTagum Takoro
npouecca ucxogHas MOBEPXHOCTHO aAcopOupoBaHHas
BOAA BMMSAET Ha YMEHbLUEHWE YAENnbHOW akTUBHOCTU Tpu-
TMS B TPUTUPOBaHHON BOAE MOCPEACTBOM ee pa3basneHus
B COOTBETCTBUM C BblpaxkeHnem (1).

D=W,/(Vs+W,), (1)
roe D — MNoka3aTtenb cTeneHn pasbaBrneHns NCXO4HOW Tpu-
TMPOBaHHOW BOAbl B 3aKpbITOM cucteme "mMmnHepan — HTO",
W)y — HayanbHbIN 06bEM TPUTUPOBAHHOW BOAbLI B 3aKPbITOW
BOAHO-MUHEpanbHoWn cucteme, min, Vs — o6bem noBepxHo-
CTHO agcopbupoBaHo Boabl B MUHEPanbHOW Macce, M.

AHanornyHbIn adpekT MoxeT HabnaaTbCs U B MUHepa-
nax C NeHTOYHO-KaHanbHOW CTPYKTYPOW - B ManbIropckute 1
cenvonnTe, rae KOnM4ecTBO MOBEPXHOCTHO afcopbupoBaH-
HOW BOAbI B MMHeparbHoi macce coctaensieT okorno 10,5%.

Mokasatenb cTeneHn pas3baBrneHuss TPUTUPOBAHHOW
BOAbl HEMocpeACTBEHHO B KOHKPETHbIX 3KCMepuMeHTarb-
HbIX BOOAHO — MWHepanbHbIX cuctemax (D), roe Obinn uc-
nonb3oBaHbl onpeaeneHHble obbembl HTO 1 cooTBeTCT-
BYIOLLME MacCbl TEPMUYECKU HEOOPABOTaHHbIX MMUHUCTbLIX
MUHepanoB npveeaeHsl B Tabn. 2.

Tabnuya 2

CrteneHb pa3baBneHus ucxogHon HTO B cuctemax ¢ TepMUYECKU HEOOPaBGOTaHHbLIMM MMMHUCTLIMU MUHEpanamm

CteneHb pa3baBneHus

[MWHUCTBLIE MUHepanbl

ncxopgHon HTO Kaonuuut

MOHTMOPUNNOHUT

CanoHut Manbiropckut Cenuonut

D 0,996 0,968

0,982 0,974 0,988

3HayeHus nokasartens creneHu pas3baBneHus TpUTK-
pOBaHHOW BOAblI €CTECTBEHHO 3aBUCAT OT KOHKPETHBIX COO-
THOLUEHUI Macc, UCNOSb3yeMbIX pearmpyoLwmnx BeLecTs B
KOHKPETHbIX 3KCNepuMeHTanbHbIX cuctemax. Bmecte c
TeMm, OHM [aloT NpeacTaBfieHne O 3HaYMMOCTU BRUSIHUSA
KonmnyecTsa NoOpoBON W MOBEPXHOCTHO afAcopbupoBaHHON
BOAb! Ha NPOLLECChbl M30TOMHO-BOAOPOAHOrO obmMeHa Mex-
Ay TPMTMPOBaHHOW BOAOW M MUHepanbHbIM agcopbeHToMm.
Tak, Hanbonblmin BkNag B pasbaBrneHve TpUTMpOBaHHOMN
BOObl MNPV ee B3auUMOJEWCTBUM C MUHepanbHOW Maccou
BO3MOXEH B cuctemax ¢ MOHTMopwunnoHutom (D = 0,968)
1 HaumeHbLnn adpdekT pa3baBneHns — B cuctemax C Ka-
onvHutoMm (D = 0,996). B panbHenwem mexda3oBom B3a-
UMOAENCTBUM HanM4me MOneKkyn Takon BOAbl MOXET 4ac-
TUYHO GnoKkMpoBaTh Mpouecc BxoxaeHus monekyn HTO B
MEXCIoeBoe MPOCTPaHCTBO MMNHUCTbLIX MUHEPAroB 1 yMe-
HbllaTb BO3MOXHOCTb MPOTUWA-TPUTMEBOrO oBMeHa B KX
CTPYKTYpHbIX OH-rpynnax.

Mocne 3amelleHuss B MUHeparnbHOW Macce WCXOQHOWN
NopoBoN 1 aacopbrMpoBaHHOW Briarn TPUTUPOBAHHOW BOOOM
HauyMHaeTCa W3BfeYeHne TpUTUA M3 pacTBopa MuHeparb-
HbIM agcopbeHToM. [ns KONMYeCTBEHHOW OueHKN adhdek-
TUBHOCTWM 3TOrO Mpouecca LenecoobpasHo MCronb3oBaTh
TaKoWm napameTp, Kak 3anac TpUTUsi B MUHepanbHON macce.

B ycrnoBusx 3akpbITbiX 3KCMEPUMEHTaNbHbIX CUCTEM
3Ta BENMYMHa UCUMUCHANack, Kak pasHuua sanaca TpuTus B
TPUTUPOBAHHON BOAE COOTBETCTBEHHO A0 W MoOCie ee B3a-
MMOOENCTBMS C MUHeparnbHoOnU Maccon (2):

Q,=Q,-Q, )
rae Qm — 3anac TpUTUA B Macce MuHeparnbHOW cpedbl, bk;
Qw — HavanbHbIN 3anac TPUTUS B UCMONb30BaHHOM Obbe-
me ucxogHon "HTO", Bk; Qr — 3anac Tputusi B 06beme
"HTQO", koTopas B3aumogencTsoBana ¢ MMHepansHon Ma-
CCOI Nocre 3aBepLUeHns akcnepumeHTa, bk.

Tabnuya 3

CHuXeHue yaenbHou akTUBHocTH Tputus B HTO npu B3aumoaencTeum

C TepMUYEeCKU HeOOpaboTaHHbIMUY MUHUCTBIMUA MUHEpanamMu
Cucrema Macca MuHepanbHoun 06b9M3HT0, YpaenbHasi akKTMBHOCTb Tputus, Bk/am® YMeHblueHWe yaenbHON
HaBecKwu, r oM 00 3KCNepuMeHTa | nocre 3KCcnepuMMeHTa aKTUBHOCTU TpUTUA, %
K1 150 600 5130 4790 6,6
M 1 200 800 2560 1367 46,61
Ca 1 87,5 300 2560 1250 51,17
Mn1 250 800 2048 1676 18,16
Cen 1 250 800 2560 1414 44,76
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Kak BMAHO M3 npvBedeHHbIX OaHHbIX, 3PPEKTUBHOCTL
CHWXEHNSA yOenbHOW aKTUBHOCTU TPUTUSA B 3KCMEepUMEHTa-
nbHom obbeme "HTO" Tepmmnyeckn HeobpaboTaHHbIMK K-
HUCTbIMU MUHepanamv yBenuyMBaeTCcs B PsSAy CUCTEM:
Ca1l <K1<TI11 <M1 < Cen1. YactnyHo 3TOT npouecc obec-
neunsaeTcs paszbaBneHnem TPUTUPOBAHHOW BOAbI 3a CYeT
nopoBoOK 1 aacopbypoBaHHON BMaru, KoTopas NpucyTcTeyeT
B BO3JYLUHO CyXOW MUHeparnbHol macce (tabn. 1).

HakonneHne Tputus B MUHepanbHbIX apcopbeHTax
npeacTtaeneHo B tabn. 4. [lonesasa yactb agcopbuposaH-
HOro M3 BOAHOrO pacTBopa TPUTUSA BblpaxeHa Koadduum-
€HTOM Kn, KOTOpbIA PacCyMTbIBAETCH COMMacHO Bbipaxe-
Huto (3):

Kn = QmxQy'x100 3)

roe Qu — 3anac Tputusi B ucxogHown "HTQO", Bk; Qn — 3anac
TPUTUS B ANeMeHTapHOM o6beme MuHepansbHon cpeabl, bk.
CornacHo npuBegeHHbIM OaHHbIM, CPeau TEPMUYECKN
HeobpaboTaHHbIX FMMHUCTBIX MWHEpanoB HauMeHbLUas
ancopOuMoHHasi CnocobHOCTbL OTMEYEeHa Yy KaonuHuTa
(19%), a Hanbonblwasa — y cenvonuta (41,5%).
Tepmunyeckas obpaboTka FMUHUCTLIX MUHEpanoB npu-
BOOWT K yAarneHuio U3 MUHeparnbHOM Macchl MOPOBOM M Mo-
BEPXHOCTHO afcopbupoBaHHoW BoAbl. [1OBEPXHOCTb MUHE-
panbHbIX 4acTuL, akTuBupyeTcsi, a 0asanbHble Yy4acTku
CTPYKTYp, TEPSIs acCOLMMPOBAHHBIE C HUMUW MOMNSAPHbIE MO-
neKynbl BOAbl, MOrYT MPWU 3TOM, COXPaHSTb HEKOMMEHCMPO-
BaHHble 3apsabl. OQHOBPEMEHHO TepMuyeckas obpaboTka
IMVHUCTBIX MWHEpanoB BeAeT K YBENMYEHUI0 Konuyectsa
BbICOKOSHEPreTM4ecknx agcopOLmMoHHbIX LeHTpoB [11].

Ta6nuuya 4

W3mMeHeHMe 3anaca TpUTUS B TEPMUYECKMU HeOﬁpaGOTaHHbIX MWHUCTbIX MUHepanax npu ux B3anmogencTaemm c HTO

Cucrema 3anac TpuTuA Macca YaenbHbIM 3anac 3anac Tputusa [Oons 3anaca TpuTuaA
B ucxogHon HTO, MUHeparnbHOW TPUTUA B MUHepanbHON B MUHEparbHOW B MMHeparnbHOW Macce
(Qw), Bk. HaBecCKu, I macce, Bk/r. macce, (Qm), Bk. (Kn), %.
K1 3075 150 3,9 585 19,0
M1 2050 200 3,7 740 36,1
Ca1 3075 150 6,2 930 30,2
m1 2050 250 2,2 550 26,8
Cen 1 2050 250 3,4 850 41,5

Mpn nNnaHMpoBaHWM 3KCMEPUMEHTOB C TEPMUYECKOWN
06paboTKoV FMMHUCTLIX MUHEParnoB npegnonaranocb, YTo
UX NOCNeAYILNIA KOHTaKT C TPUTUPOBAHHOW BOAON MOXET
npuMBeCcTn K BGonee WHTEHCMBHOM 3KCTPaKUMU TPUTUS Y3
BOAHOro pacteopa. lNpexae Bcero, 3ToOMy AOMMKHO Cnocob-
CcTBOBaTb OCBODOOXOEHWE MUHepanbHOW Macchbl OT MOpo-
BOM U NOBEPXHOCTHO afcopbupoBaHHo Boabl. Kpome TO-
ro, Npy B3aMMOAEWNCTBUM TPUTMPOBAHHOM BoAbl (KOTopasi,
KaK Mbl OTMeYanu, npeacraBnsieT cobov cMecb MOMekyr
H20>>>>HTQO) ¢ akTMBMPOBaHHLIMU MUHEparnbHbIMU Yac-
TMUaMy BO3MOXHO nposiBrneHune addpekta dpakumoHupo-
BaHWsi U30TOMOB BOAOpOAaA.

Mpouecc monekynsipHoW aacopbuum Ha mexda3oBon
rpaHvLe "Boda — MUHeparnbHasi YacTuua" conpoBOXaaeTcs
hopMmpoBaHNeM rpaHudHoro agcopbuuonHoro cros [5]. B
ero npegenax obblYHO pa3BMBaEeTCs OBOWHOW 3neKkTpuyec-
ki cnon (O3C), umerowmii xapakTep 3NeKTPUYecKoro KOoH-
AeHcatopa. HapylweHusa anekTpoHenTpanbHOCTU afgcopbu-
pylOLLMX MOBEPXHOCTEN BedeT K pa3sutuio B JOC anekTpo-
KMHETUYECKMX SBIMEHUW, MNONApU3auMu U NpuUTArMBaHUw,
NPUBAMKEHHBIX K MUHEPArbHOM YacTuLle MOeKyn BOAbI.

BaxHelweln 0cobeHHOCTbI0 COPOLIMOHHBLIX MPOLECCoB
ABNAETCA MX AMHAMMUYeckun xapaktep. Kaxpgas agcop6bu-
poBaHHasi yacTuua (Monekyna) obnagaet pasnuyHon npo-
YHOCTbIO CBHA3EW C MOBEPXHOCTLIO, KOTOpas onpeaenseTcs

BPEMEHEM 3a4EepXKM YacTuubl Ha agcopbuvpytoLlen noee-
PXHOCTW Unn BpemeHeM agcopbumm T [1].

Ona dumsumyeckon agcopbunm, obycrnoBneHHon cnabdbl-
MU KOMMOHEHTaMW MOBEPXHOCTHOW 3HEpruun, 3TO BPEMS
O4YeHb Mario U cocTaBnsieT Ao 10 ¢. [MoaTtomy, BenuynHa
agcopbuun, T.e. 3a4epXKK1 YacTuLbl MOBEPXHOCTLIO, ABMS-
eTCs KUHEeTUYeCckuM (akToOpoM, KOTOPbLIN U onpedensieT
COOTHOLLEHME aAcOPOUPOBaHHBIX M AecopOupoBaHHbIX
monekyn. Takum obpa3oM, AMHaMUYeCKui Xxapaktep aaco-
pOUNOHHO-AECOPOLMOHHBIX MPOLIECCOB MO3BOMSET OXMU-
natb nposieneHne addekta ppakuMOHNPOBaHNS MOSEKYI
C pasHon monekynspHor maccor (H,O n HTO) n npenmy-
LLIECTBEHHOE yAepXaHue y aacopOUMOHHON MOBEPXHOCTU
MUHepanbHbIX YacTul, 6onee nHepUMoHHbIX Mornekyn HTO.

B pesynbTaTte npoBeaeHHbIX SKCMEPUMEHTOB C MMMHNUC-
TbIMW MUHEpanamu, nNpeacTaBnAoWMMU pasfnyHble CTpy-
KTYpHbIE TWUMNbl KpucTannuyeckux pewetok (1:1, 2:1 n nex-
TOYHO-KaHarbHOro Tuna) MonyyveHbl AaHHble, NoATBEepX-
pawoowme obwme npepcraeneHns o6  aacopOUMOHHO-
[ecopbuMOHHOM B3aMMOLENCTBMM B CUCTEMAX "TIIMHUCTbIN
MUHepan — TpMTMpoBaHHasi Boga".

Kak cnepyet n3 tabn. 5, npaktuyeckn Bo BCEX UCCre-
[OBaHHbIX [MMHUCTLIX MUHepanax nocrne TepMU4ecKon
06paboTku GbINO 3ahMKCUPOBAHO YBENUYEHME MX CNOCO6-
HOCTW agcopbupoBaTh TPUTUIA U3 BOQHOMO pacTeopa.

Tabnuuya 5

M3MeHeHue 3anaca TpUTUA B TEpMUYECKM 0O6paboTaHHbIX MUHUCTLIX MMHEpanax npu ux Bsaumogencrteum ¢ HTO

Cucrema 3anac Tputus Macca YpenbHbIN 3anac TpUTUs 3anac Tputus Hons 3anaca TpuTus

B UCXOAHOM MWHepanbHon B MUHepanbHOM macce, B MUHepanbHOU B MUHepanbHOU

HTO, (Q.), Bk. HaBeCKM, I BKIr. macce, (Qm), Bk. macce (Kn), %.
K2 1990 101,04 4,4 458 23,0
M2 3075 94,2 17 1601 52,1
Ca2 3075 104,2 9,4 979 31,9
n2 3075 100 12,5 1250 40,7
Cen 2 3075 100 16,4 1640 53,3

Mpv cpaBHWUTENLHOM aHanu3e pesynbTaToB NPOBEAEH-
HbIX 3KCMNEPMMEHTOB OTYETNMBO MpocnexuBaeTca obLias
3aKOHOMEpHOCTb. Tepmuyeckass o6paboTka FMUHUCTBIX
MWHeparoB BCeX UCCNefoBaHHbIX CTPYKTYPHbIX TUMoB (1:1,
2:1 U NEeHTOYHO-KaHanbHOro TUMA) HECKONbKO CHWXKaeT
BO3MOXHOCTb YaCTUYHOro pas3baBrneHust KOHTaKTUPYHOLLIEN
C HUMU TpuTMpoBaHHasa Bodbl. Coaepxallasncs B TepMuye-

Ckn HeobpaboTaHHOM MWHepanbHOW Macce in situ Bnara
(nopoBasi 1 NOBEPXHOCTHO agcopbupoBaHHas) obecneyn-
BaeT HEKOTOPOE, HE3HaUUTENbHOE CHWXEHWEe YyAenbHON
aktuBHocTu Tputns B "HTO" nuwb Ha HavanbHOM aTane
Mexda3oBoro B3aMMoAenCcTBuS.

AkTvBaumsa npu Tepmuyeckor ob6paboTke MNOBEPXHOCTH
MUHepanbHbIX YacTul, obecneynsaeT YacTuyHoe dpakum-
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OHMpOBaHWe MUKLLNPOBAHHOWM BOAHOW macchl
"H,0O + HTO". B rpaHnyHom agcopbumoHHOM croe B xoae
OVHaAMUYeckux aacopOUMOHHO-AeCOPOLUMOHHBIX MpoLec-
COB NPV BPEMEHUN 3a[epPXKW MONEKYN B FPaHUYHOM Croe
nopsgka 10" ¢ Gonee Tsxenble monekynsl HTO 3apep-
XuBatoTcs ¢ BonblUMM MNpeuMyLlecTBoM. ITOT 3ddekT
obecneumBaeT OOnNblUYI0 BO3MOXHOCTb [Ans OOMEHHbIX

Kn, %

N30TOMHO-BOAOPOAHBIX peakumin B Gornee MpoyHbIX NO3u-
LUMSIX TAVHUCTBIX MUHEPanoB — B MEXCIIO0EBOM MPOCTPaHC-
TBE U B nO3numsAx CTpyKTypHbiXx OH-rpynn. B koHeyHoM
UTOre BECb KOMMMEKC 3TUX NPOLECCOB NPUBOAUT K yBEnu-
YEeHUI0 CNOCOBHOCTU TMWHUCTBLIX MWHEepanos aacopbupo-
BaTb TPUTUI N3 BOAHbIX pacTBopos (puc. 1).
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Cen

O Tepmuuecku

HeoOpaboTaHHBIE
Tepmuuecku 23

oOpaboTaHHbBIE

26,8 41,5

40,6 533

CHCTEMbI

Puc. 1. Jons 3anaca Tputua (Kn, %) B MUHepanbHOM Macce 3KCNnepuMeHTasrlbHbIX CUCTEM:
MHaekcbl rmuHucTbix MuHepanos: K - kaonuuut, Ca — canonut, N — naneiropckut, M — MoHTMopunnoHuT, Cen — cenvmonut

Mocne Tepmunyeckon o6paboTkM cnocobHOCTb MMMHUC-
TbIX MUHEpanoB aacopbupoBaTb TPUTUIA M3 BOOHbIX pacT-
BOpPOB BO3pacTaeT B psay:

KaoNMHUT < CanoHUT < NarnbIrOPCKUT < MOHTMOPWIO-
HUT < CEMUONWT.

Mpu aTom, npupalleHve Oonu 3anaca TpPUTUSA, U3BMe-
YEHHOro M3 BOAHOrO pacTeopa FMUHUCTBIMU MUHEpanamm
nocne Ttepmuyeckon obpaboTku, coctaBuno ot 1,7% B
canonunte u oo 16% B MOHTMOPWIIIOHMUTE.

CornacHo npuBefeHHbIM pe3yrnbTaTtamM 3KCNepuMeHTa-
NbHBIX MCCreoBaHWIN, MOXHO YyTBepXaaTb, YTO TepMuyec-
kasi 06paboTka noBbIWaeT agcopOLMOHHbBIE CBONCTBA Mu-
HUCTbIX MUHepanoB. OcBoGOXAeHe NOPOBOro NPOCTPaHC-
TBa B MUHepanbHOW Macce, akTMBauusi MOBEPXHOCTU MU-
HepasnbHbIX YacTuy ¢ hOpMUPOBAHMEM [ABOWHOMO 3MEKT-
pUYECKOrO CNOsi Ha rpaHuue pasgena TBEepAoOW W XKUOKON
a3 yBenuuMBalOT CMOCOBHOCTb FNNHUCTBIX MWHEPAaroB
9KCTparMpoBaTb TPUTUIN M3 BOAHLIX pacTBOpoB. [lonyyen-
Hble OaHHble 000CHOBaHHO NOATBEPXKOAIOT MCXOAHbIA Te-
31C O pauMOHanbLHOCTN TepmMuyeckor obpaboTku rMUHUC-
TbIX MWHEpAarnoB AN yBennyeHus ux ahPEKTUBHOCTM Npu
MCMOMNb30BaHWM B Ka4ecTBe afcoOpOEHTOB TpUTMS U3 Boa-
HbIX PacTBOPOB.

BbiBoabl. 3KcnepuMMeHTanbHbIMU  UCCNEAOoBaHUSMU,
BbINOMHEHHbIMU AN1s1 OLLEHKM BRMSIHUS TepMUYecKon obpa-
©0TKM Ha NoBbILLEHNE aACOPOLMOHHBIX CBONCTB MMMHUCTBIX
MUHEpanoB Ans SKCTparnpoBaHWsa TPUTUS U3 BOOHbIX pac-
TBOPOB YCTaHOBEHO:

1. Tepmnyeckasi 06paboTka rMUHUCTBIX MUHEPANoB Npu
110°C npuBOAMT K OCBODOOXOEHMIO MOP B MUHEeparbHOW
mMacce, yaaneHuno NoBepXHOCTHO aacopbrupoBaHHOW BoAbl,
KOTOpas yAepXUBAETCS Ha MUHeparbHbIX YacTuuax. duk-
cvpyemas notepsi macchl coctaensieT ot 1,7% B KaonuHu-
Te 1 00 13% B MOHTMOPWIIIOHUTE U CanoOHUTE.

2. Mpn B3aumoagencTBumn TPUTUPOBAHHOW BOAbl C Tep-
MU4eckM HeobpaboTaHHbIMW MMHUCTBIMU  MUHEpanamm
HabntogaeTcst cnabbin agdekT pasdasnernns HTO 3a cyet
NnopoBoO U aacopbupoBaHHON Ha MUHepParnbHbIX YacTuLax
BoAbl. CHXEHWE yOENbHOW aKkTUBHOCTU TPUTUS NMPU 3TOM
coctasnsiet ot 0,996 y kaonuHuta 1 go 0,968 y MOHTMO-
punnoHuTa.

3. Mocne Tepmuyeckonn 06pPabOTKM aKTUBMPOBAHHbLIE
NMOBEPXHOCTM MUHEparbHbIX YacTuL, ABRsTCA Gnaronpus-
THOW cyGcTaHumel ans 6onee npenMyLLeCTBEHHOMO yaep-
XaHus B npurpaHnyHom croe monekyn HTO B ycnoBusix
AnHamMmn4yeckoro agcopOUMOHHOro npotiecca.

4. TepMmnyeckas o6paboTka, yny4laeT CnoCcOOHOCTb
rMWHUCTBIX MUHEPanoB agcopbvpoBaTtb TPUTUIA N3 BOLHOMO
pactBopa. HakonneHve Tputusi B TepMmumyeckn obpaboTtaH-
HbIX FMIMHUCTBIX MUHEpanax yBenuynBaeTcs B psiay OT ca-
NMoHUTa A0 MOHTMOPUIIIOHUTA (CoOTBETCTBEHHO OT 1,7%
0o 16%). Mpu atom, gonsa 3anaca Tputusa (Kn) B cenvonu-
Te Bo3pacTaeT Ao 6onee 53%.
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Hapinwna go peakonerii 29.10.15

ADSORPTION OF TRITIUM FROM AQUEOUS SOLUTIONS OF TREATED CLAY MINERALS

Experimental research was performed to evaluate the effect of porous and adsorption water on the ability of the clay minerals to extract tritium
from aqueous solutions. Two series of experiments were performed in a closed system "clay mineral - tritiated water”. In each series
representatives of the main structural types of clay minerals are used: kaolinite (structural type 1:1), montmorillonite and saponite (structural type
2:1), palygorskite and sepiolite (ribbon-channel structural type). In the first series of experiments, the clay samples were not thermally treated. In
the second series of experiments, the clay samples were thermally treated at 110°C. The duration of the whole experiment was 6 months. The
results show that thermal treatment improves the tritium adsorption of the clay minerals. The portion of tritium that is extracted from the tritium
water (designated as Kn) was greater in thermally treated clay samples for all the structural types used. Determined are the most efficient extractors
of tritium from an aqueous solution, with a value of Kn = 52% (montmorillonite) and 53% (sepiolite). These results clearly demonstrate the benefits
of thermal treatment of the clay minerals for increasement of their tritium extraction efficiency as the tritium adsorbents in water solutions.

Keywords: porous and adsorption water, kaolinite, montmorillonite, saponite, palygorskite, tritiated water, heat treatment, storage of tritium.
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Y "IHcTuTyT reoximii HaBkonuwHboro cepegosBula”™ HAH Ykpainun
np. Akagewmika NMannaaixa, 34-a, M. Kuis, 03680, YkpaiHa

AICOPBYBAHHSA TPUTIIO 3 BOOHUX PO34YMHIB TEPMIYHO OBPOBJIEHUMU NMUHUCTUMU MIHEPAJTAMU

ExcnepumeHmanbHuUMu Aoc1iOXeHHSIMU 8UKOHaHO OUiHKYy Mipu ennuey nopoeoi ma adcop6builiHoi 6o0u Ha 30amHicmb 21IUHUCMUX MiHepanie
ekcmpazyeamu mpumili 3 00HUX PO34uHie. 3 yielo Memoro eUKOHaHO dei cepii ekcnepuMeHmie y 3akpumux cucmemax "2nuHucmul MiHepan —
mpumiliogaHa eoda". Y KoxHil cepii eukopucmaHi npedcmaeHUKU OCHOBHUX CMPYKMYPHUX muriie 2nuHuUcmux MiHepanie: kaoniHim (cmpykmyp-
Hul mun 1:1), MOHMMopuUIoHIM i canoHim (cmpykmypHul mun 2:1), nanuzopcbkum i cenionim (cmpiykoeo-kaHanbHuUli mun cmpykmypu). Y nep-
wili cepii sukopucmaHo anuHucmi MiHepanu, mepmiyHo Heob6pobeHi. Y Opyeaill cepii sukopucmaHo anuHucmi MiHepanu, mepmi4yHo o6pobneHi npu
memnepamypi 110°C. Tpueanicmb ekcnepumeHmie cknadana do 6 micsyie. OmpumaHi 0aHi ceidyamb, W0 mepmiyHa o6pobka nokpawye adcop6-
yitiHi enacmueocmi 2nuHucmux Minepasie. Yacmka 3anacy mpumiro, euny4eHo20 3 euxioHoi mpumilioeaHoi 800U e ekcriepuMeHmasnbHUX cucme-
max (Kn), 3pocna e mepMi4yHO 06pobrieHUX 2UHUCMUX MiHepanax ycix cmpykmypHux munie. BusHayeHo Halibinbw egheKmueHi ekcmpakmopu
mpumiro 3 800H020 po34uHy, 3 eeniqyuHoto Kn = 52% (Monmmopusnonim) i 53% (cenionim). Pesynbmamu ekcnepumeHmie o6rpyHmoeaHo niomeep-
OXyromb payioHanbHicmb mepMiyHOi 06pO6KU 2uHUCMUX MiHepanie Ans 36inbweHHs IXHbOI e¢hekmueHocmi Npu euKkopucmaHHi sik adcopbeHmie
mpumito 3 800HUX PO3YUHi8.

Knroyoei cnoea: nopoea i adcopbuyilina eo0da, KaosliHim, MOHMMOPUIIOHIM, canoHim, nanuzopcebkim, mpumilioeaHa eoda, mepmiyHa o6pobKka,
3anac mpumiro.
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Ta-Nb MIHEPANI3ALIA ¥ PIAKICHOMETAJIbHUX NEFMATUTAX CBITY
TA YKPAIHCbKOIO LUTA

(PexomeHAoeaHO YrieHoM pedakyiliHoi konezii 0-pom 2eor. Hayk, doy. C.€. LlIHrokoeum)

Po3znsidarombcsi ocobnueocmi ¢hopmyeaHHsi nposieie Ta-Nb miHepanizauii piokicHoMemansHUX neamamumie ceimy ma YkpaiHcb-
kKo2o wyuma. PidkicHomemanbHi neemamumu ceimy 3 nposieamu Ta-Nb miHepanizauii xapakmepu3syromscsi 3HaYHUM Pi3HOMaHIimmsim
MiHepasio2iYHUX ma 2eoxiMiyHux ocobniueocmeli, eHympiwHboi 6ydoeu ma nempozeHesucy. B moli xe yac, Hamu 6ys10 ecmaHO8JIEHO,
wo munomopdgbHi acouiauyii pyOHuUx miHeparsie piokicHomemansHux neamamumie ma Nb/Ta eiOHoweHHs1 y pydax eidobpaxkaromsb ree-
Hull mun 2paHimoidie, Mo sikux eoHU ¢hopMyrombcsi, — 2paHimu S, | ma A muny. Ceped pidkicHomemanbHux neamamumie eudinsiroms-
cs1 dea cimelicmea. lTeamamumu LCT-cimelicmea, siki xapakmepu3yrombcsi 36a2avyeHHsIM Ha Jiimiti, yesiti i manman (Nb/Ta = 0,2-2) ma
ghopmyromscsi nepesakHo Mo "cedumeHmMoz2eHHuUx" 2paHimoidax S-muny, ma neamamumu NYF-cimelicmea, siki xapakmepu3yromucsi
36azayeHHsAM Ha Hiobil (Nb/Ta = 5-10), impili ma ¢pmop (i acoyiroroms, 20,108 HUM YUHOM, 3 aHOPO2EHHUMU epaHimoidam A-muny. Bea-
)Kaembcsi, Wo came npucymHicms ¢hrrocyroqyux komrnoHenmie (B, P, F) y MamepuHcbKux Oxepenax epaHimie S-muny ma A-muny (Ha
8iOMiHy eid e2paHimie I-muny) po6bums ix Halibinbw 30amHumMu 0o ¢hopMyeaHHsI MeaMamuimosux po3rnasis.

Y mMemanozeHiyHoMy acriekmi, 8 3axiOHili YacmuHi YkpaiHcbko20 wjuma Moxyms 6ymu eudineHi dei KoHmpacmHi npoeiHyii — Bo-
NuHcbka (BonuHcbkulli me2abniok) ma LlenmpanbHa (IH2ynbcbKuli Me2abriok) — nowupeHHs1 nosie piokicHoMemanbHUX e2paHimie ma
nezamamumis. Y BonuHcskoMy me2abrioyi koHUeHmpauii pidkicHux memarie 6ysiu ecmaHoesieHi 8 MemacomMamu4HO 3MiHEHUX JTYXKHUX
2paHimax lNonicbKko20 Opo2eHHO20 MosICY, ¥ MeXaxX K020 NMowupeHi 2paHimu I-muny (ocHuybkul KoMrnekc) ma A-murny (nepaHcb-
kuli komnnekc). TunomopgHuMu ocobnueocmsiMu Koslymbimie € 3HavyeHHs1 cnieioHoweHHs1 Ta/Nb, sike 3MiHrOembCsi @ diana3oHi eid
1/10 do 1/15, ma Fe/Mn, sike csiae 1/10, a makox HU3bKi KOHYUeHmpauii eremeHmie-Gomiwiok y cknadi maHmano-Hiobamie.

LlenmpanbHa nposiHyis nowupeHHs1 2paHimie ma acouilioeaHux piOKicHOMemansHUX rnezMamumie xapakmepu3yembCsl Nepesax-
HUM MOWwUPeHHSIM 2paHimoioHuUx ymeopeHb S-muny (Kipogozpadchbkull KoMIeKc). 3Ha4eHHs1 criiegioHoweHHs1 Ta/Nb y piokicHomema-
JNIbHUX pydornposieax, npuypo4YyeHux 0o epaHimie S-muny, 3miHotomMbCcs1 8 mexax 1-1,5. MiHepanbHuli ma ximiyHutli cknad mimaHo-
manmano-Hiobamie € docmamHbO CKIIaGHUM — y MeXax 00HO20 MiHepasibHO20 agpe2amy 8cmaHoe/1IrmbCs ¢ha3u 3 WUpPOKUMU dia-
na3oHamu emicmy Ta ma Nb. Konym6im-maHmanimu xapakmepu3yrombcsi nepeeaxkaHHsIM 3anizucmux pisHoeudie (FeO/MnO = 2,80-
6,56) ma eucokumu KoHUeHmMpauissmMu esieMeHmie-0oMillIOK.

TunomopgbHi ocobnueocmi maHmasno-Hiobamie Moxxymes 6ymu eukopucmati 01151 CIMaHOBJ/1IeHHSI MOXJTUB020 38 'A3Ky rnposieie pi-

OkicHoMemasbHoI MiHepani3aujii 3 2eHeMuYyHUMU MunNamMu MamepUHCbKUX 2paHimie.

Knroyoei cnoea: epaHimu, neemamumu, Ta-Nb miHepani3ayisi.

BcTtyn. Ha cyvacHomy piBHi 6inbluicTb pigkicHomeTa-
NbHUX eMNeMEeHTIB po3rnsagalTbCs K cTpaTeriyHi KOMMNoHe-
HTW, WO € BUHSATKOBO BaXXMMBMMU A1 €KOHOMIYHOTO pO3-
BUTKY Ta MiATPMMKM 0BOPOHO34ATHOCTI OyAb-sIKOI KpaiHW.
Mepenik NoTped y UMX KOMMOHEHTax MOXe 3MiHoBaTUCSA
3anexHo Big CTyneHs eKOHOMIYHOrO PO3BUTKY KOXHOI Kpai-
HW, ane 3aranom BKIloYae Taki enemeHTn, sk Li, Ta, Nb,
Be, Sb, REE Ta iHwWi. BukopucTtaHHs cTpaTeriyHmx metanis
He € LUMPOKO BifOMMM, arne came Ui enemMeHTu BigirpalTb
XUTTEBO BaXNMBY poOfb Yy MiATPUMMLI CTanoro po3BUTKY
Cy4acHOro CycninbCTBa.

Buknag ocHoBHOro marepiany. PigkicHomeTtanbHi rpa-
HITHI nermaTuTu cBiTy 3 nposisamu Ta-Nb miHepanisauii xa-
paKTepu3yloTbCs 3HAYHUM Pi3HOMAaHITTAM MiHepanoriYHnx
Ta reoxiMiyHUX 0coBnMBOCTEN, BHYTPILLHLOT Oya0BK Ta neT-
poreHesucy [10, 11]. Tak, 3a pesynbTaTamu paHille npose-
OEeHUX [ocnimpkeHb cepen pOoOOBULL  PiaKICHOMETANbHUX
nermaTuTie CBiTy Oyno BuaineHo pekinbka MPOMUCIIOBUX
TMNiB — nermatutu komnnekcHoro Tuny (TaHko, Kanapga;
IpiHOywec, Asctpanis; Bikita, 3imbabee), nermatutTn anbobi-
ToBoro Tuny (BoariHa, ABcTpanid) Ta nermatutu anboiT-
cnogymeHoBoro tuny (MayHt Kaccuteput, Asctpanis) [12].

Hes3Baxalunm Ha HasiBHICTb reoximiYHOi GnmM3bKocTi Ta
NpakTM4HO HeobMexeHoro i3oMmopdiamy Mix Hiobiem Ta TaH-
TanoMm, pygHi KOHUEeHTpauii uMx enemeHTiB hopMytoTbCs
AOCUTb YacTo B Pi3HMX reornoriyHux ymosax. Hiobi gomiHye
(Nb/Ta > 10) B nykHux acoujauisix Ta KapObOHATUTOBMX KOM-
nnekcax (Nb/Ta > 100), ge BiH NepeBaxxHO CTPYKTYPHO pO3-
MILLYETBCA B KpUCTaNiYHUX rpaTkax TUTAHOBMICHUX CUNiKaTiB
Ta yacTkoBo B Ti-Fe okcupax. B ocobnmBo Garatux pygax

3HAYEHHs1 BMICTY HioGito moxe csaratm 1%. Y cBow 4epry,
TaHTar, Maloun Knapkosi 3HaueHHs y (1,5-2,5)-10°%, npo-
SIBNSAE NEepPEBAXHY CXUIbHICTb A0 HakonuyeHHst (go 0,05%) B
rpPaHiTHMX pigkicHoMeTanbHUX nermatutax. Cepen MiHepa-
NbHMX TUNIB "konTaHoBuX" (KONymOIT-TaHTaniToBMX), TaHTa-
noBuWX Ta HioGin-TaHTanoBMX pyad, WO MOLIMPEHi cepes pia-
KiCHOMeTanbHUX MNermMaTuTiB, NepeBaxaloTb Taki TUMK: Ko-
nymoGiT-TaHTaniToBi, TaHTaniToBI, YOXKMHIT-TaHTanNIT-
iKCioNiTOBI, TAHTaMIT-MIKPONITOBI BIOMIHW, SKi € XapakTepHu-
Mu anst TaHtanoHocHux (Nb/Ta po 0,2-2) nitieBux nermartu-
TiB, @ TakoX MIKpONiT-KONyMOIT-TaHTaniToBi, Konymb6iT-
TaHTaniT-iNnbMeHoPYTUN-CTPIOBEPITOBI BiAMIHW B TaHTanOHO-
cHux rpaHitax (Nb/Ta go 1-2).

[ns 6araTbox NerMaTUToBMX POAOBULL, CBITY cnocTtepi-
raroTbCs BUCOKI 3HavyeHHs Nb/Ta BigHOWEHHS, WO 3ane-
XWUTb Big YMOB (pOPMYBaHHS MaTEePUHCLKUX rpaHiTiB. [eHe-
TnyHui 3B'a3ok Nb-Ta MmiHepanisauii 3 BMiLLytO4MMK iX TO-
BLLAMW € BaXNMBMM (pakTOPOM B OUjHLi MOTEHUINHOI py-
[OHOCHOCTI acoLiioBaHUX 3 HUMU pigKicCHOMeTarbHUX ner-
MaTtuTie. Byno BcTaHOBMEHO, WO cknag nermaTtutiB Ta
Nb/Ta BigHOwWweHHSA y pyaax BigobpaxalTb NEBHWA TWN
rpaHiToIfiB, 3 AKMMM BOHWU accouiioBaHi — rpaHitn S, | Ta A
Tvuny [13, 14]. Y cBoto 4Yepry, cepen pigkicHoOMeTanbHUX
nermaTuTiB BMAINAOTbLCA ABa cimencTea. Nermatutu LCT-
cimenctBa, ki 30arayeHi Ha niTi, Ue3in i TaHTan
(Nb/Ta = 0,2-2) Ta dopmylOTbCs NepeBaxHO Mo "ocago-
BuX" rpanitoigax S-tuny. NMermatutn NYF-civerncrea xapa-
KTepuaytoTbes 3baradeHHsaM Ha Hiobin (Nb/Ta = 5-10), iTpin
Ta pTop Ta acouiloloTb, FONIOBHUM YMHOM, 3 aHOPOrEHHUMM
rpaHitoigam A-Tuny, reoguHamiyHi ymoBM (OpMyBaHHS

© lpiHyeHko O., BoHaapeHko C., Cupgopuyk B., 2015
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AIKMX 3a3BUYali MOB'A3YOTb 3 0GCTAHOBKAMM rapsiuMx TOHOK
(MaHTiiHMX nnomiB) abo 30H po3Tary (pudTiB) y Mexax
KOHTUHeHTIB [9]. [panitn |-Tuny, Aki nepesaxHO copmy-
H0TbCH MO BMBEPXKEHMX NOpOoAax OCHOBHOTO CKragy, Xapak-
TEpPU3yTbCA MOLUMPEHHAM MNPOSIBIB MiHepanisauii konbo-
poBux meTanis. Lli rpaHiToign MOXyTb reHepyBaTu Benuki
o6cArM KBapuoBUX Xun, ane He OPMyOTb 3HaYHi 3a po3-
Mipamy nermatuToBi nonsi. 3aranom BBaXaeTbCs, O Me-
Tamopdai3oBaHi ocafoBi Bigknagu, npu ynsTpameTtamopdi-
YHOMY MEePETBOPEHHI AKX POPMYIOTLCS rpaHiTh S-Tuny, €
0CcobBNMBO CXUNBHUMK A0 reHepadii nermaTuToBmx po3anna-
BiB. Came npucyTHicTb dortocytounx koMmnoHeHTiB (B, P, F)
Yy MaTEepPUHCbKUX [Kepernax reHepadii rpanitie S-tuny (Ha
BiAMiHY Bif rpaHiTiB I-Tvny) pobuTs ix HanbinbLWw cnpuaTnu-
BMMM ANs hOpMyBaHHS NermaTuT-reHepyodmx po3nnasis.

OcobnunBo BaxnuBy porb cepen NPOMUCIOBUX piaKic-
HOMeTanbHWX NerMaTuTiB CBITY BigirpaloTb came nermaTtu-
Tm LCT-cimenctea (go 90% popoBsuLy CBIiTYy), Ski hopmy-
I0TbCA No "cegumeHToreHHMX" rpaditoigax S-tuny [12].
Came uen TMn nermMaTuTiB MIiCTUTb HaA3BMYaMHO BUCOKI
KoHUeHTpauii Rb, Cs, Be, Ta, Nb i Sn, Tak camo, sk i nig-
BULLEHI piBHI dortocytoumx komnoHeHTiB (B, P, F). Tak Ha-
npuvknaz, komnrekcHe nermatntoBe pogosule TaHko (Ka-
Hajla) XapakTepusyeTbCsl CYTTEBUMMW 3HAYEHHSIMU BMICTY
pyaHuUX KkommnoHeHTiB (r/T) — po 13900 Li, 236000 Cs,
28900 Rb, noHag 360 Be ta 1200 Ta. KoediuieHTn 36ara-
YEHHS OesKUX eNeMEHTIB MOXYTb CAratv 3HayeHb, OinbLu
Hi>k y 100000, nopiBHSAHO 3 iIXHIMW BanoOBMMMW KOHLEHTpaLli-
MM Y KOHTUHEHTanbHin kopi (16 r/T Li, 2 r/T Cs, 49 r/T Rb,
1,9 r/T Be, 1,7 r/t Ta [17]).

PesynbTaTy BUBYEHHS BiJOMMX CBITOBUX POLOBULL, BKa-
3yl0Tb Ha Te, WO CTyNiHb AndepeHLiauil nermaTuTis Moxe
CYTTEBO BMMMBATU Ha MNPOCTOPOBE PO3MILLEHHS MPOsiBIB
pigkicHoMeTanbHOi MiHepanisauii B Mexax caMmux nermaTtu-
TOBMWX TiN. Tak Hanpvknag, B riraHTCbKOMY MermMaTuToBOMy
poposuui MpiHOywec (ABcTpanis) TaHTanoBa MiHepanisa-
Lis mposiBNeHa B MicLsX, siki 3@ CBOIM poO3TallyBaHHAM
BiJOKpeMneHi Big nposBiB Li MiHepanisauii. Havkpawimm
BMBYEHVMM MPUKNAAOM pigKiICHOMETaNbHUX NermMaTutis
LCT-cimeNicTBa BBaXkaeTbCA nermaTutoBe poposule TaH-
ko (KaHapa), B Mexax sikoro 6yno BCTaAHOBMNEHO [0 AEB'ATH
pyOHO-MiHepanoriyHMx 30H, 3 sikMX BuaobyBanucs neBHi
KopucHi konanuHu [10-12]. BugobyTok niTito 3aivicHioBaBcs
nepesBaxHO 3 BepxHbOi NPOMDKHOI 30HK, BUAOOYTOK Liesito
i3 30HM NOWMPEHHS MONNyuuTy, a BUAOOYTOK TaHTany -—
nepeBaxHO 3 anniT-anbOiToBoi 30HM. Lli dhaktn posrnspa-
H0TbCS K NMPOSAB PI3HOr0 XapakTepy NoBefiHKM HECYMiCHUX
piokicHoMeTanbHuX enemeHTiB (enemeHTu rpynn HFSE Ta
LILE) Ta icHyBaHHS pi3HMX (PaKTOpiB KOHTPOMIO PifKiCHO-
MeTanbHoi MiHepani3auii, Ta Ta Li 3okpema.

BinbLICTb KOPUCHUX KOMMOHEHTIB piAKiCHOMETaNbHUX
nermMaTuTiB BiOHOCATLCA OO0 HECYMICHUX ENEMEHTIB, SKi
nokKasyloTb TEHOEHLIEI OO0 HEBXOMKEHHSA OO CTPYKTYpU
OinbLIOCTi NOPOAOYTBOPKOKYUMX MiHeEpaniB Ta iX Hakonu-
YeHHs1 Ha HaWbinbL Ni3HiX cTagisax eBorntouii rpaHiToigHNX
cuctem. lNpoTe noBefiHka NEBHUX HECYMICHUX ereMeHTIB
MOXe CYTTEBO Pi3HUTUCH. 3aranomM, HEeCyMiCHi enemMeHTu
MOXYTb OyTWM po3nogineHi Ha ABi rpynu — KPYMHO-iOHHMX
niTogineHNXx enemeHTiB (enementn LILE — Jarge ion
lithophile elements) Ta BMCOKO3apAAHMX enemeHTiB (ene-
meHTn HFSE — high field strength elements). Li, Rb ta Cs
BigHOCATLCA A0 enemeHTiB rpynu LILE, ioHn sknx € Ginb-
WMMK 3a po3MipaMu Oyab-sKMX KaTioHiB OinbLIOCTi nMopo-
OOYTBOPOYNX MiHepaniB. BoHu € HecymicHUMM niTodinb-
HAMW ernemeHTaMmu, siKi 3a3Buyaii MalTb TeHAeHUilo [0
HaKOMWYEeHHs1 Ha Mi3gHIX cTadiax eBontoLii rpaHiTHOI cuc-
Temu. EnemeHTtu rpynu LILE posrnsgatoTbest ik HanbinbL
YyTNMBI OO MPOSABY HakNageHux mnpoueciB noctmarmaTuny-
HUX 3MiH. KOpUCHOK O3HaKOK 3HaA4yHUX 3a po3Mipamu Ta

andeperuinosanHnx nermatutis LCT Tuny € Te, Wwo nopo-
Oun, SKi BMilLYyOTb NermMaTuToBi Tina, iHTEHCMBHO MeTaco-
maTum3oBaHi. Came ABuLLE PO3CIIOBAHHA MYXHUX €NEeMeHTIB
Yy MeTacoMaTU4HMX Opeoriax HaBKOMO MermMaTtuTiB BUKOPU-
CTOBYETbLCA SIK BaXXMMBUI KpuTepin ix nowykis. JliTin cop-
MY€ HauupLi Opeonu pPOo3CiloBaHHA HaBKOMO nermaris,
po3Mipu SKUX MOXYTb MEPEBULLYBATU BiACTaHi y noHapg,
100 ™M, y To camuin vac, sk macluTab poascitoBaHHs Rb i Cs
€ Ginbw obmexeHnM. BioTUT € HalbinbWw TUNOBMM MeTa-
COMaTUYHUM MiHEpanoMm, KM 3yCTPIYaETbCH Y BMILLYOYMX
nopogax nermatuTie. Y cTpykTypi 6ioTuty Li moxe isomop-
¢Ho 3amiwyBatn Mg, a Rb ta Cs — K, came dopmyBaHHSA
"MeTacomaTmnyHoro" 6ioTuTy BignoBiaae 3a OpMyBaHHSA
3HaYHUX 3a po3mipamu opeoniB po3scitoBaHHs Li-Rb-Cs
MiHepanisauii HaBkono nermatutis LCT-cimencTsa [16].

Ha BiamiHy Big uboro, HecymicHi enemeHTn Ta i Nb Big-
HOCATBCA A0 rpynu BucokosapsaHux enemenTis (HFSE),
ONS SKUX XapaKTepHi BUCOKi 3Ha4YeHHs BiAHOLUEHHS 3apsaay
[0 pagiycy iOHy, a xapakTep iXHbOI MOBEAiHKW 3ararom
BiOpi3HaeTbCA Big noeediHku Li, Rb i Cs. EnemeHTn rpynum
HFSE 3a3Buuali € He MOGinbHMMKM — TOBTO, BOHU € nepe-
BaXXHO CTIMKMMW [O MpoueciB MeTamoppiyHMX nepeTBo-
peHb i HaknageHux MeTacoMaTuyHMUX 3MiH. Xouva TaHTan i
HiOGii € BENMbMM HECYMICHMMU Ansi FONMIOBHUX NOPOJOYTBO-
ptotounx MiHepanis (kBapuy Ta MOnbOBUX LUMATIB), npoTe
BOHW XapakTepu3ylTbCs TEHAEHUIE OO0 HAKOMUYEHHS
Yy MYCKOBITi Ta y Ti-BMilLylo4mMXx MiHepanbHux ¢gasax, ocob-
nuBo — pyTuni Ta cdeHi [15].

Y TOM e 4ac, npouecwu, sKi BignosigawTb 3a opmy-
BaHHA npomucroBux nposieiB Ta-Nb miHepanisauii, 3anu-
LIATbCS OCTAaTOMHO He 3'sicoBaHMMU. 3aranom iCHyHTb
[OBi NpoTUneXHi Toukn 3opy — 6e3nocepeHbOI KpucTanisa-
uii pyaHux miHepanis Nb ta Ta 3 posnnaBy Ta ix dopmy-
BaHHS 3a paxyHOK BTOPUHHMX 3MiH NpW CyTTEBIN poni npo-
ueciB  rigporepmanbHO-MeTacoMaTUYHMX NepeTBOPEHb.
Taki xapakTepHi 03Haku, K (1) HU3bKi 3Ha4YE€HHS PO3YMHHO-
cti okemaiB Nb ta Ta y BogHux dntoigax, (2) miHepanoro-
CTPYKTYPHIi siBMLLA TiCHOro MPOPOCTaHHS NEPBMHHO Marma-
TUYHUX MiHepaniB (UMPKOHY Ta anatuty) 3 TaHTarno-
HiobaTamu Ta (3) BMKIMOYHA porb NETKMX KOMMOHEHTIB (B,
P, F Ta, HaBiTb, Li), ki 36inblwy0Tb CTYNiHb PO34YMHHOCTI
TaHTano-HiobaTiB y nermaTtMToBOMY pPO3MiaBsi, — CXUNSAOTb
nepeBaxHy OinbLUiCTb AOCNIOHUKIB A0 BU3HAHHA iaei mar-
MaToreHHoro noxomkeHHs binbwocTi Ta-Nb pisHosugis [8].
[poTe, xo4a nocTmMarmaTuyHi npouecu KW He BigirpalTb
KNYoBY ponb y popmyBaHHi npossis Ta Ta Nb MiHepani-
3aLii, NpunyckaeTbCs, WO CaMe BOHU MOXYTb OyTU Baxnu-
BMMM (pakTopamm KOHTPOI0 NPOCTOPOBOrO po3TallyBaHHS
N nepepo3noAiny pyaHoi MiHepanisauii — npy MOXNUBMX
npouecax NpPUBHECEHHs1 ABOBareHTHUX KaTtioHiB Fe, Mn i
Ca, AKi € cknagoBMMK KOMMOHEHTaMu pyaHWUX MiHepanis
rpynu konymb6iT-TaHTaniTy, BOAriHITY Ta Mikponity [18].

PidkicHoMemanbHi neamamumu  YKpaiHCbKO20
wuma. MNposisn Ta-Nb miHepani3adii, acouinoBaHoi 3 pia-
KicCHOMeTanbHUMKU nermatuTamu, Oynm BCTaHOBIEHI B Me-
ax Tpbox MerabrokiB YkpaiHcbkoro wuta — BonmHebkoro,
MpuasoBcbkoro Ta IHrynbcbkoro [4].

Y BonuHcbkomy mezabrouyi paHie 6yno BuaineHo 4o-
TMPY MONS NOWMPEHHS pigKICHOMEeTanbHUX nermaTuTis
(ManipHsHcbKke, Mopoacbke, ToscToBChbKe | Kouepicbke),
SIKi MPOCTOPO PO3TaLlOBaHi B Mexax KouyepiBCbKOro CuH-
KniHopito. BBaxaeTbCs, WO pigkicHoMeTanbHi nermMatuTu
[aHoro perioHy acouifioBaHi 3 rpaHitamm GucTpiiBCbKOro
TMNY (KUTOMUPCBKMI KOMMnekc). [MowmvpeHHs B mexax
CVHKITIHOpi0O METaoCcafioBMX YTBOPEHb (BMCOKOMTIMHO3EMMU-
CTi rHelncu Ta iHwWi), pigkicHOMeTanbHa reoxiMmiyHa cneuja-
nizauis GUCTpITBCbKMX rpaHiTiB (rpaHiTu S-Tuny) Ta nNpucyT-
HICTb Yy mermaTutax kBapL-MYCKOBITOBOI acouiauii MOXyTb
posrnagaTncs sk dakTopu, CnpuaTnuei Ana opmyBaHHS
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nposiBiB TaHTano-HiobaTis, WO MiATBEPAKYETHCS 3HAYHOO
KiNbKICTIO reoXiMiYHMX aHoMariii, BCTAHOBIEHNX Y Mexax
LibOro perioHy.

Y lNpuasoecbkomy mezabrioui NposiBM TaHTan-HiobieBoi
MiHepanisauii 6ynu BcTaHoBMeHi B Mexax COpPOKMHCBKOI
3efieHokam'aHoi cTpykTypu (popoeuile banka Kpyra) Ta
€nuceiBcbkoro nons andepeHuiioBaHMxX nermaTuTie, Npo-
CTOPOBO MpuypodeHnx [o CanTuyaHCbKOro rpaHiTo-
rHENCOBOrO Kyrnony.

MikpokniH-anbbiToBi, anbbiToBi N anbbiT-cnogymeHoBi
nermatntn pogosua banka Kpyta xapakrtepuayoTbcsa 30-
HanbHOK OyOOBOK Yy BENUKMX Tinax nermMatuTie. PygHi wmi-
Hepanu npeacTaBneHi KonymoiT-TaHTaniToM, LMPTONITOM,
MOHALMTOM W KCeHOTMMOM. CritoamcTo(MyCKOBIT)-kepamidHi
nermMaTuT 36araveHi Weprom, Todi sk 3 pigkicHoMeTanbHuW-
MU MiHepanamu acouilolTb 3eneHU i NoniXpoOMHUIA TypMa-
niHW,  GNakMTHyBaTO-3€MEeHWn  anaTuT, MarHesianbHo-
3anisucta cnoga 3 pigkichumn nyramm (Li, Rb, Cs) i Li-
amdibon [4]. CyTTeBni cTyniHb AndepediaLii nermaTMToBKX
YTBOPEHb 00YMOBMB (hOPMYBaHHS NPOSIBIB piaKiCHOMeTarne-
BOi MiHepanisauii 3 hopmyBaHHAM reonoriynx o0'ekTiB Npo-
MUCIIOBOrO 3Ha4YeHHSs (poaoBuLLe EnnceiBCbKe).

IHeynbcbkull Meeabrnok. Ha cborogHi cepep pyaoHoc-
HUX CTPYKTyp YKpaiHcbkoro wuta LUnonsaHo-Tawnuubkuii
PYAHWUIA parioH po3rnsgaeTbCs SK HabiNbL NepcnekTUBHUIA
3 TOYKW 30pY MOXIMBOCTEW BUSIBIIEHHS MPOMUCIIOBUX KOH-
LeHTpaLin TaHTany i Hiobito. PanoH po3TalloBaHui y niBHi-
YHO-3axigHin YacTuHi IHrynbckoro merabnoky, B reonoriyHin
OynoBi SIKOro nepaBaXatoTb ynbTpameTaMmopdidHi rpaHiTn
KipOBOPaACbKOro KOMMIIEKCY Ta MeTaMopdivHi yTBOPEHHS
iHryno-iHryneupbKoi cepii. [0ONOBHO TEKTOHIYHOIO CTPYKTY-
poto, Sika KOHTPOIKE piAKicHOMeTanbHe 3pyaeHiHs, € 3Be-
HUropoacbko-IraHHiBCbka po3nomHa 30Ha. [py npoBeaeHHi
MeTarnoreHiYyHux nobyaoB y mexax pyaHOro panoHy Mo-
XyTb OyTW BMAINEHi ABa Nons NowMpeHHsA NposBIiB piakic-
HomeTanbHoi MiHepanisauii (Li, Rb, Cs, Be, Ta, Nb, Sn) —
MonoxiBcbke Ta CTaHKyBaTbCke. PogoBula Ta YUCIEHHI
pPyAonposiBU PigKiCHUX MeTanis panoHy ¢opmyBanucs B
OOCUTb CXOXMX Feosloro-TEKTOHIYHMX yMoBax i mawTb 6a-
raTto CninbHUX pUC — SIK y PEYOBUHHOMY CKNafi BMiLLyH4YMX
nopig, Tak i B MiHepanoriyHoMmy cknagi pyaHoi MmiHepanisa-
uii. B To xe yac, cama Ta-Nb miHepanisauisa nposiBneHa
AOCUTb HEPIBHOMIPHO 1 YTBOPIOE PYAHiI KOHLUEHTpauii nuiwe
Ha JesKMX AiNsHKax OKpemMux poaoBULL MiTiko, Ta dopmye
BNacHi pygonposin. 3a pesynbraTtaMmu KapTyBaHHS pyaHUX
MiHepanbHMX acouiauin Ha pyaHMX 06'ekTax, He BUKIOYa-
€TbCA MOXIUBICTb iCHYBaHHSA NEBHOT PYAHOT 30HANbHOCTI B
nermatuTax — y LieHTparnbHUX 4YacTuHax popmyeTbcs ne-
Tanitoea abo netaniT-cnogymeHoBa MiHepanisauisi, a B
30HaxX BUMKIMHIOBAHHSA NErMaTUTOBMX TiNn BigbyBanacs KOoH-
LeHTpaLis TiTaHO-TaHTano-HiobarTi..

MonoxiBcbke pyaHe none, OKpiM OAHOWMEHHOro pogo-
BuLLa NiTi0, BKMYae pygonposis MocToBun Ta fgekinbka
OpiOHIWMX pyaoHocHMx 06'ekTiB (KonaHku, Buck, Apolwuiska),
y Mexax siIKMX nowumpeHa, ronoBHuUM 4nmHoM, Ta-Nb miHepa-
nizauis. PygHi 06'ektn CTaHkyBaTCbkoro pygHoro nonsi (Jlu-
nHA3bKMN, HoBoodecbkui pyaonposisM, poAaosuLla MiTito:
CraHkyBaTcbke, Hapgis)) npocTtopoBo TaXitoTb OO 3axigHOro,
NiBHIYHO-3aXiAHOrO €K30KOHTaKTy JIMMHA3LKOro rpaHiToigHo-
ro Mmacuy Ta MnxanniBCbKOi TEKTOHIYHOI 30HM, sika, B CBOIO
yepry, po3rnaaacTbCa K OAMH i3 po3ranyXeHnx parMeHTiB
3ragaHoi Bulle 3BEHUropoAcbKo-IaHHIBCbKOI  PO3IOMHOI
cTpykTypu. Haibinbw 6arata Ta-Nb miHepanisauis npuypo-
YeHa [o xun anbbiT-MiKpOKNIHOBUX MeTacoMaTuTiB i MeTa-
COMAaTMYHO 3MIHEHUX NErMaToigHUX FPaHiTiB.

HakonuyeHHs1 JocTaTHLOI KiNbKiCTi AaHUX LWoAo 0cob-
NMBOCTEN NposiBY pyAHOI MiHepani3auii TaHTano-Hiobaris y
Mexax 3axigHoi 4acTMHU YKpaiHCBbKOro LWuTa BKasye Ha
HasBHICTb XapaKTepHUX O3HaK TUMOXIMi3MYy PYAHUX MiHe-

paniB, siKi NPOCNIAKOBIOTLCS SIK Y MEXax OKPEMUX PYAHUX
TiN, Tak i Ha perioHanbHOMYy MacwTabi B uinomy. Tak Ha-
npuknag, y MeTanoreHiYHoMy acnekTi, B 3aXigHi YacTuHi
YKpaiHCbKOro Wwuta MoXyTb OyTu BuAiNeHi OBi KOHTpACTHI
npoBiHUjii — BonuHcbka (BomuHCbkMI Merabnok) Ta
LleHTpanbHa (IHrynbcbkuii Merabnok) — nowmpeHHs nornis
piaKICHOMETanbHUX rPaHITIB i NermaTuTiB, reoximiyHo cne-
uianizoaHux Ha Li, Rb, Cs, Ta, Nb, Sn, Be. Y BonuHcbko-
My Merabnoui, SkuiA po3rnsaaeTbcs AesKMMU OOCNigHWKA-
MM 5K 30Ha TEKTOHO-MarMaTW4HOI akTugi3auii, chopmoBa-
Ha BHacnigok konisii ®eHHockaHaMHaBcbkoro  Capmarchb-
Koro cermeHtiB CxigHo-€Bponencbkoi nnatgpopmm [19],
CYTTEBI KOHLEHTpaUii piakicHnx meTanis Oynun BCTaHOBNEHI
B MEeTacoMaTU4HO 3MiHEHUX MYXHUX rpariTax llonicbkoro
OporeHHoro noscy [2]. Bik nowmvpeHux y mexax nosicy rpa-
HiTiB |-TMnNy (OCHMLUbKMI kOMNMekc) Ta A-Tuny (nepXaHcb-
KU KOMMMEKC) i HaknageHux Ha HUX NpoLeciB rperseHisa-
uii, anbbiTM3auii 1 okBapLUOBaHHSA 3MIHIOETLCA B iHTepBani
yacy Big 2000 go 1730 mnH p. Cami X rpaHiTu xapakrepu-
3yl0TbCA MiABULLIEHMMWN KOHLUEHTpauismmn ¢Topy 1M LIMpo-
KOK MPUCYTHICTIO MarHeTUTy cepepf acouiauin pyaHux Mi-
HepaniB. Y Mexax perioHy 6yno BUSIBNEHO YMCIEHHi Mpo-
sIBM KONMyMOiT-TaHTanoBoi MiHepanisauii, cepeg Tunomop-
hbHMX ocobnueocTen skoi € BigHoweHHst Ta/Nb, Lo 3MiHto-
€Tbca B gianasoHi Big 1/10 go 1/15, Ta Fe\Mn, sike cdrae
1/10, a TakoX MaWxe MOCTiiHa BIOCYTHICTb Oyab-AKMUX
enemeHTIB-AOMILOK Yy XiMiYHOMY Cknafi TaHTano-Hiobatis
(Takmx, sk W, Ti, Sn, WO € xapakTepHO 03HaKOK NpPosiBiB
MiHepanisauii LieHTpanbHoi npoBiHuii). B cammnx konymoiT-
TaHTaniToBMX arperatax ChAOCTEpIraeTbCa  BiACYTHICTb
Oyab-AKOi BUPaXXeHO! BHYTPILLUHBOI 30HANbHOCTI Ta Heon-
HOPIZHOCTI (MO3ai4HOCTI) CTPYKTYP.

LleHTpanbHa npoBiHUig rpaHITIB Ta acouiioBaHMX pigki-
CHOMETAsIbHUX MerMaTuTiB NMPOCTOPOBO PO3MILLYETLCS B
MexXax 3axigHoi YacTuHu IHrynbckoro merabnoky (bpatcb-
KU CUHKINIHOPIN) i, IK BBAXXaAETbCA AEAKNUMN AOCNIOHUKaMMU,
reogMHaMmiyHoO nos'sidaHa 3 ¢opMyBaHHAM KipoBorpagch-
Koro oporeHHoro noscy [3]. Y mexax bpaTcbkoro cuHKNu-
Hopito nopoau, ski MicTaTb Ta-Nb 3pyaeHiHHS, npeacTas-
neHi, nepeBaxHo, "ocagoBumun" rpaHiTamm S-Tuny, 36ara-
YEHUMW Ha Kanin, NepecU4eHMU rMUHO3EMOM 3 HU3LKUMU
3HaYeHHsIMM BMICTY CROAUCTUX BiOMIH (MYCKOBIiTY) Ta
dTopy. 'paHiTM S-Trny AaHoOro perioHy xapakTepuayTbCs
nepeBakHOK MPUCYTHICTIO cepen pyaHMX acouiauin inbme-
HITY (Ha BigMiHy Bif |-rpaHiTiB, ANS SKUX XapaKTepHUA Mar-
HeTuT). Llew dakT Moxe BkasyBaTu Ha 3aranbHe MaHyBaH-
HS BIAHOBHMX YMOB Yy MicUSX reHepauii rpaHiTHOi marmu,
o, y CBOK 4Yepry, moxe OyTn obymoBrneHe nepBUHHUM
36aravyeHHsAM mMeTamMopdi3oBaHMX OCaJOBUX TOBLY, Ha BYr-
neueBy peyoBuHY (rpadiT, aHTPOKCOMIT), MPUCYTHICTb SIKOT
NOCTINHO BiOMIYAETLCS Y THEWCOBUX TOBLUax bpaTtcbkoro
CUHKNUHOpito [6]. 3asBu4yal 3HaAYEHHs1 CMiBBIAHOLLUEHHSA
Ta/Nb y pigkicHOMeTanbHUX pyaonposiBax pPerioHy, npu-
YPOYEHMX A0 rpaHiTiB S-Tuny, 3miHKTLCS B Mexax 1-1,5.
MiHepanbHWiA Ta XiMiYHUI cKnag NposBiB pyAHOI MiHepani-
3auji TiTaHo-TaHTano-HiobaTiB € gocTaTHLO cknagHum. Lle
Moxe OyTn obymoBneHo cxunbHicTio Nb Ta Ta go yTBO-
PEHHS LLMPOKOro Aiana3oHy MiHepanbHUX a3, ski BXoAATb
00 cepii TBepanX po3yuHiB, Ta 4OOATKOBOI 34aTHOCTI MiHe-
panis rpynu konymb6it-Tantanity (Fe,Mn)(Nb,Ta,Ti).0s Ta
inbmeHopyTun-ctptoBeputy (Ti,Nb,Ta)O, yTpumysatn y
CBOEMY CKMnafi WWPOKMKA [ianasoH efleMeHTIB-4OMILLOK.
Y TOI e 4Jac, TaHTano-HiobaTy 3a CBOEK MOLUMPEHHICTIO B
pydax 4acTto NnocTynaktTbCsl MiHepanam rpynu inbmMeHopy-
Tun-ctpioBepuTy. MiHepanu rpynu konymbGiT-TaHTanity,
B NepeBaHii CBOIM GiNbLUOCTI, BiApi3HSAOTLCH HEOAHOPIA-
HOK BHYTPILLIHBOIO OyJOBOK — HAsIBHOK 30HasbHICTIO Ta
MO3aiYHICTIO CTPYKTYp. Y Mexax OOHOro CKnaaHoro arpe-
raty BCTaHOBMIOKOTBCS ha3n 3 LIMPOKMMK Adiana3oHamu
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BmicTy Ta0s — Big 9,80 go 71,0% T1a Nb,Os — Big 10,6 go
70,1%. AHaniTnyHi AaHi cBigyaTb NpPo nepeBaXaHHs 3ani-
3uctux pisHoBuais (FeO/MnO = 2,80-6,56, cepenHi 3Ha-
YeHHs1), a caMi KonyMmOGiT-TaHTaniTM XapakTepu3ylTbCs
BMCOKMMM KOHLUEHTpaLisiMu enemeHTiB-gomiwok (%): TiO;
— po 5,88, WO3; — go 3,70, SnO, — o 9,20, Sc,03 — 5,40.
lMoBediHka MiHepanis rpynu iNbMeHOPYTUN-CTPIOBEPITY €
Garato B 4Yomy nogibHow. 3a AaHMMKM MiKPO3OHAOBOrO
aHanisy, B cknafi MmiHepanis rpynu nepesaxarwTb AOMILLKN
SnO; — oo 3,1% 1a V205 — 0o 5,05%. Y Tou xe 4ac, okpim
3a3HayYeHuX BuLe MiHepaniB pigkicHOMeTarnbHi nermaTtuTu
LleHTpanbHOyKpaiHCLKOi NPOBIHLIT XapakTepusyTbcsa npu-
CYTHICTIO iHWMX MiHepanbHUX ¢a3 — Tanionity FeTayOsg,
ikcionity (Nb,Ta,Sn,Fe,Mn,Ti)sOg, MiHepaniB rpynu nipo-
xnopy (mikponit (Ca,Na);Tax06(0,B,0OH,F). CynyTHi pyaHi
MiHepanu npeacTaBneHi KaCUTePUTOM, HIrepUTOM, FaHiToM,
ypaHiHiTOM, Xpu3obepunom, cTaHiHOM, ccanepuToMm Ta
XanbKoMipuToM.

MpoTarom AOBroro 4acy Bik NposiBY pigKiCHOMETanbHOi
MiHepanisauii  LleHTpanbHOyKpaiHCbKOi  MeTanoreHiyHoi
NPOBIHLi BBaXkaBCsA AMCKYCiHUM. MeBHWMIA nepiog y MeTa-
noreHiyHMx nobygoBax cirypyBana rinoteTnyHa pgara y
2,3 Mnpg p, oTpMmMaHa 3a pesynbTaTaMu TEPMOWOHHOTO
Pb-Pb metoay patyBaHHs [5]. IHWI gocnigHvku BBaxanw,
Lo Yyac popMyBaHHs pyaHoi MiHepanisauii cnig CMHXPOHI-
3yBaTn 3 npouecamm YKOPIHEHHSAM KopcyHb-
HoBomupropoackoro aHopTO3uT-panakisirpaHiTHOro macu-
By [1]. Ham BnepLue Baanocs BCTaHOBUTH Bik (hOpMYBaHHS
Ta-Nb miHepanisauii wnaxom 6e3nocepeHbLOro gaTyBaH-
HS TaHTano-HiobaTiB i3 BU3HAYEHHAM CniBBiAHOLUEHb
28pp/B8Y — 27pp/2°Y Ta BU3HAUEHHS aGCOMIOTHOMO BiKY
"i30XpOHHMM" MeTogoM. HesBaxawum Ha Tou pakT, Wo
rPaHiTHIi NermMaTuTh MOrnu 3a3HaBaTW IHTEHCUMBHMX NpoLe-
ciB AUHaMo-MeTaMopiYyHOro Ta aBTOMETacoMaTUYHOrO
nepeTBOpeHHs1 [6], Oyno HagilHO BCTAHOBMEHO, WO BiK
dopmyBaHHsa Ta-Nb miHepanisauii He nepesuLlye BIiKOBY
Mexy y 2,0 mnpg p.

BucHoBKkMn. Buxogsum 3 HaBegeHoro BuLLEe, MOXHa
3poOMTN BWCHOBKM MPO Te, L0 XapakTepHi ocobnmBOCTi
dopmyBaHHA npossiB Nb-Ta MiHepanisauii B rpaHitax Ta
acouiioBaHUX 3 HUMW pigKicCHOMeTarnbHUX nermaTuTax CBi-
Ty Ta YKpaiHCbKOro uta € JocTaTHbo nofidHumu. B Ton
Xe yac, pyaHO-MiHepanoriYHuii cknag nermaTuTiB Ta 3Ha-
yeHHs Nb/Ta cnisBigHoweHHA "konTaHoBWX" pyA Bigobpa-
XKalTb NEBHWUI FEHETUYHWUIA TUM rpaHriToigiB (rpanitn S, | Ta
A Tuny), 3 SKMMKU BOHM acouinoBaHi. HanbinbL BUCOKi KOH-
LeHTpaLii TaHTanoBux pyn crnocTepiralTbCa came cepen
"ceanMeHTOoreHHux" rpaHitis S-tuny. FonoBHi TMNOMOPHI
0ocobnMBoCTi TaHTano-HiobaTiB, cepes SKUX MOXHa BUAINK-
TW Taki, 9K NPUCYTHICTb NEBHMX acouialii pyaHuUX MiHepa-
niB, 3Ha4yeHHsa cniBBigHoweHHs Ta/Nb Ta HasBe-
HICTb/BIACYTHICTb XapakTepHWUX eneMeHTIB-AOMILIOK, BKa-
3yl0Tb Ha NPOCTOPOBUI Ta reHeTUYHUI 3B'A30K pigKicCHOMe-
TanbHUX NEerMaTuTiB 3 NEBHUMW FEeHETUYHMMM TUNamMyu Ma-
TEPWHCLKUX rpaHiTiB. Llen cdakt moxe GyTn BukopucTaHui
ANnst nojanblioi onTuMmi3auii reonoro-nowykoBsux pobiT,
CrpsSIMOBaHWNX Ha BUSIBIEHHSI 4OOATKOBUX PECYPCIB pigkic-
HOMeTanbHOI CUPOBUHW, CTpaTEriyHO BaXMMBOI K ANd
BinbLLIOCTI KpaiH CBITY, Tak i YkpaiHu 3okpema.
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Ta-Nb MINERALIZATION IN RARE-METAL PEGMATITES OF THE WORLD AND UKRAINIAN SHIELD

Features of formation of Ta-Nb mineralization in rare-metal pegmatites of the world and Ukrainian Shield are considered. Rare-metal pegmatites
of the world with Ta-Nb mineralization are characterised by large variety of mineralogical and geochemical features, internal structure and
petrogenesis. At the same time it has been established that typical ore mineral associations of rare-metal pegmatites and Nb/Ta ratio in ores
indicate certain type of granitoids on which they are formed — granites of S, | and A type. Among rare-metal pegmatites two families are
distinguished. LCT-family pegmatites, which are characterised by enrichment on lithium, caesium and tantalum (Nb/Ta = 0,2-2), are formed mainly
after n "sedimentogenic” granitoids of S-type. NYF-family pegmatites, which are characterised by enrichment in niobium (Nb/Ta = 5-10), yttrium and
fluorine, are mainly associate with anorogenic A-type granitoids. It is considered, that presence of fluxing components (B, P, F) in parental sources
of S-type and A-type granites (unlike I-type granites) make them to be the most favorable for formation of pegmatitic melts.

As to metallogenic aspect two different provinces — Volynsk (Volynsk megablock) and Central (Ingul megablock) — of distributions of rare-metal
granites and pegmatites can be distinguishe in western part of the Ukrainian Shield. In the Volynsk megablock of concentration of rare metals have
been established in metasomatically altered alkaline granites of Poessky orogenic belt, in which limits I-type granites (ocHuuykuli a complex) and A-
type (nepxaHckuli a complex) are distributed. Typomorphic features of columbites are represented by values of Ta/Nb ratio which ranges from 1/10
to 1/15 and Fe/Mn one which reaches 1/10 as well as low contents of admixture elements in composition of tantalum-niobates.

The Central province of granites and associatee rare-metal pegmatites is characterised by predominant distribution of granitic formations of S-type
(Kirovograd complex). Values of Ta/Nb ratio in rare-metal ore manifestations confined to S-type granites range within 1-1,5. Mineralogical and chemical
composion of titanium-tantalum-niobates is complex enough — within one mineral aggregate phases with wide range of Ta and Nb are established.
Columbite-tantalites are characterised by predominance of ferruginous varieties (Fe/Mn = 2,80-6,56) and high contens of admixture elements.

Typomorphic features of tantalum-niobates can be used for establishing possible relations between manifestations of rare-metal mineralization
ad genetic types of parental granites.

Keywords: Granites, pegmatites, Ta-Nb mineralization.
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Ta-Nb MUHEPANN3ALUA B PEOKOMETAJIbHbIX MEFMATUTAX MUPA N YKPAUHCKOIO LLUTA

Paccmampuearomcsi oco6eHHocmu ¢hopmupoeaHusi nposieneHuli Ta-Nb MmuHepanu3ayuu pedkomMemarnbHbIX IeaMamumoe Mupa u YKpauHcKo-
20 wyuma. Pedko NIbHbIE 1 ImbI Mupa ¢ nposieneHusimu Ta-Nb MuHepanusayuu xapakmepu3syromcsi 3Ha4umesibHbIM MHO2006pa3uem
MUHepasio2u4eckux U 2e0XUMUYeCcKUX ocobeHHocmeli 8HympeHHe20 CMpoeHuUsi u nempozeHesuca. B mo e epems, 6b1710 ycmaHoeneHo, Ymo
munomMopgHbie accoyuayuu pyoOHbIX MuHepanoe pedkoMemarnbHbix neeamamumoe u Nb/Ta omHoweHue e pydax omob6paxarom onpedesieHHbIl
mun epaHumoudos, Mo KOMopbIM OHU ¢ghopmupyromcsi, — 2paHumsi S, | u A muna. Cpedu pedkoMemanbHbIX Neamamumoe ebidesisiemcsi dea ce-
melicmea. lNeemamumsbi LCT-cemelicmea, komopbie xapakmepu3ytomcsi o6o2awjeHueM Ha numud, yesuli u maHman (Nb/Ta = 0,2-2) u ¢popmupyiro-
mcsi npeuMyu,ecmeeHHo no "cedumMeHmozeHHUM" epaHumoudam S-muna, u neemamumsi NYF-cemeilicmea, komopbie xapakmepu3ytomcsi o6oz2a-
weHuemM Ha Huobuli (Nb/Ta = 5-10), ummputli u ¢pmop u accoyuupyrom, 2/1a8HbIM 06pa3oM, C aHOPO2EHHbIMU 2paHumoudamu A-muna. Cyumaem-
cs1, Ymo npucymcmeue ¢rocyrowjux KomnoHeHmos (B, P, F) 8 MamepuHCKuUX UCmMOYHUKax gpaHumos S-muna u A-muna (8 omnauyue om epaHu-
moe I-muna) denaem ux Hau6osee cnocob6HbIMU Ois1 hopMupo8aHUsI Me2MamumoebIX Pacns1agos.

B mMemannozeHu4eckomM acriekme 8 3anadHoli Yacmu YKpauHCKo20 wjuma moaym 6bimb ebidesieHbl 08e KOHMPAaCcMHbIX MPOS8UHYUU — BonbiH-
ckasi (BonbIHckuli Me2abnok) u LlenmpansHas (M2ynbckuli Me2abiok) — pacnpocmpaHeHusi nosieli peOkoMemarbHbIX 2paHUMoe u neamamumos. B
BornbiHcKOM Mez2abrioke KOHUeHmpauuu pedKux mMemassnoe 6biiu ycmaHo8/eHb! 8 14€CKU U. HeHHbIX WesI04YHbIX 2paHumax [lo-
J1ecCKOo20 OpO2eHHO20 rnosica, 8 npedesiax KOMOPO20 pacrnpocmpaHeHbl epaHumsbl I-muna (ocHuykuli komnnekc) u A-muna (nepxaHckuli KOm-
nnekc). TunomopgHbIMU ocobeHHOCMSsIMU KoslyM6umoe siensiromcesi 3HayeHusi omHoweHusi Ta/Nb, usmeHsirowjuecsi @ duanasoxde om 1/10 do 1/15, u
Fe/Mn, docmuzarowiee 1/10, a makxe HU3Kue KOHUeHmMpayuu asieMeHmos-npumMeceli 8 cocmaee maHmaso-Huo6amos.

LjenmpanbHasi Npo8UHYUSsI 2paHUMO8 U accoyUUPO8aHHbIX PeOKOMemasbHbIX I Imoe xaf pusyemcsi npeobnadarouum pacrnpocm-
paHeHuUeM 2paHUMmMoudHbIx obpa3oeaHuli S-muna (kupoeozpadckuli kommnekc). 3HadyeHue coomHoweHusi Ta/Nb e pedkomemanbHbIX pydonposie-
JIeHUsIX, MPUYPOYEHHbIX K 2paHuUmam S-muna, uameHsiemcs e npedenax 1-1,5. MuHepanbHbIl U XUMUYecKuli cocmae mumaHo-maHmarsno-Huo6amoe
sen1siemcsi 0CMamo4HO CJIOXHbLIM — 8 npedesiax 00HO20 MUHepPaslbHO20 azpeaama ycmaHaenusaromcesi ghasbl ¢ WUPOKUMU duana3oHamu codep-
xaHuli Ta u Nb. Konymbum-maHmanumsl xapakmepu3yromcsi npeobsiadaHueM xene3ucmsix pasHoeudHocmeli (Fe/Mn = 2,80-6,56) u ebicokumu
KOHUeHmpayusiMu asieMeHmos-rpumeced.

TunomopgpHble ocob6eHHOCcMu maHmasno-Huo6amoe Mo2ym 6bimb UCMOIb308aHbI O71s1 yCIMaHOBJIEHUsI 803MOXHOU C8s13U NposiesieHuli pedko-
MemasnbHOU MUHepau3ayuu ¢ 2eHemu4ecKUMU MunaMu MamepuUHCKUX 2paHumos.

Knroveeble cnosa: epaHumsi, neemamumeli, Ta-Nb MuHepanu3ayusi.
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MArHITHUXA METO[ NPU OUIHLI 3ABEPYAHEHHSA 'PYHTOBOIO NOKPUBY 3AMOPIXOKA:
EKONOro-rEOXIMIMHE OBI'PYHTYBAHHA

(PexomeHAo8aHO YrieHOM pedakyiliHoi koneaii kaHO. 2eost. Hayk O.l. MeHbwosum)
Po6oma npucesiieHa sue4eHHIO Ma2HIMHUX enacmueocmeli ma emicmy eaXKux Memarstie y rpyHmax m. 3armopixxs — nomyxHo2o

npomucsiogo2o ueHmpy. B xodi docnidxeHHs1 6cmaHOeNIeHO, Wo HU3bKOYacmomHa mazHimHa cripuliHamiueicms (y; F) rpyHmie
Micma 3miHroembcs 8id 61%x10° Ao 4087x10° M*/kz npu mediani 271%10° M*/ke, a yvacmommua 3anexHicms MazHimHoI crpuiiHaMAueocmi
(Kty ) FpyHmie 3anopixoksi cmaHoeums 0-13,3% npu mediaHi 2,0%. Huseki y, - ma eucoki 3HavyeHHs1 Kiy , npumamanHi rpyrmam y

npupodHoMy cmaHi, criocmepizalomicsi Ha Npaso6GepexHill 3axioHil okonuui Micma, a HU3bKi 3HaveHHs1 Kry <2% npu

>10° M*/k2 no-

8'f3aHi 3 NpoMuc/I080t0 30HOIO, Oe CKOHUEeHMpoeaHi 3aeo0u MemarslypailiHo2o KoMriekcy. BusHayeHi kopensuilHi 38'A3ku Mix mMaz-
HIMHUMU Nnapamempamu ma eMiCImoM 8a)XKux Memariie y rpyHmax 0o3eosisitomb pekoMeHOyeamu Maz2HimHul memod 0nsi diazHocmu-

KU U MOHIMOPUH2Y €K0/102iYHO20 cmaHy M. 3aropiXoKs.

lMobydoeaHi kapmu-cxemu npocmoposux po3snodinie ;- Mma NokasHUKa HaKornu4yeHHs1 3abpyOHeHHsi (PLI) nokasyroms, wo

p. AHinpo nepewkodae po3rnoecroGiKeHHIO Mus10-2a308020 3a6pyOHEHHST Ha MPasobepexHy YacmuHy Micma.
Knroyoei crioea: HU3bKOYacmMomHa MazHimHa cnpuliHsimsueicms rpyHmie, eaxki Memarsu, noka3HUK HaKonu4yeHHs 3abpyOHeHHs,

3anopixoks.

BcTyn. 3anopixoks — NOTYXXHWUA NPOMUCIIOBUA LIEHTP,
Oe Ha BiAHOCHO HEBENUKIN Mol CKOHUEHTPOBAHO psn
nigNPUEMCTB YOPHOI Ta KONMbOPOBOI MeTanyprii, TennoeHe-
preTvkn, aTtoMHOI eHepreTuku, Ximii, MawmnHOOYyayBaHHS
TOWO. HeMuHy4nm HacrnigkomMm MpOMWCNOBOrO PO3BUTKY €
TeHAeHUis 0o 3abpygHEHHs] KOMMOHEHTIB NMPUPOAHOro ce-
pefoBsulia, OecTPyKUil FPyHTIB, HeraTMBHOrO BMMMBY Ha
3[0pOB'A Ta AKICTb XUTTS NOAEN.

3a ouiHkoto [lenapTameHTy ekonorii Ta NPUpoaHUX pe-
cypciB obnaepxxagmiHicTpauii 3a OCTaHHi poKM ekonoriyHa
CcuTyauid B MICTi He MoKpallyeTbCH, 3a neplue niBpivys
2015 poky cnocTepiraetbcs 36inblUeHHA obcariB BUKUAIB
OCHOBHMX 3abpyaHtoBauiB [26].

MocTtaHoBKka npo6nemu. Micto 3anopixokss notpebye
OLiHKM Ta MOCTINHOrO BEAEHHSA MOKanbHOTrO0 MOHITOPUHTY
€KOroriYHoro cTaHy HaBKOMULIHBOrO cepeposuia. Meto-
OnyHe 3abe3neyYeHHst KOHTPOIo Ta NPOrHo3y 3abpyaHEHHS
panoHiB MICbKUX TEPUTOPIN NpeacTaBnsie psa He NOBHICTIO
B3aEMOMOB'A3aHMX pernameHTiB, npoueayp Ta CucTem
OLIIHOK eKororiyHoi 6e3neku, Lo He A03BONsE OAHO3HAYHO
iHTepnpeTyBaTh SKiCTb MpPUpoOHOro cepeposuwa. He no-
BHOIO MipOK0 BMKOPWUCTOBYKOTBCS MOXMIMBOCTI CyYaCHUX
3acobiB MaTtemaTU4yHOro MOZENoBaHHSA ANs NPOrHo3y 3a-
OpyOHEHHST MICbKMX TEepWUTOpIA MPOMWUCIOBMMMK Nignpu-
emctBamu [26]. IcHye notpeba y po3pobui KOMMneKCHoi
MeToonorii  KapTyBaHHA, OLUIHKM W MOHITOPUHTY CTaHy
I'PYHTOBOrO MOKPUBY B MICTi Ha niAcTaBi AaHWX ekcnpec-
AiarHocTvkn. 3 Liel MeTol YCNILHO MOXEe BUKOPUCTOBY-
BaTUCb MarHiTHUN MeTofd, 3aCTOCYBaHHS SIKOro Mae r'pyH-
TyBaTUCA Ha HafiMHUX 3acajax MNpPSAMUX EeKOreoXiMiYHUX
BMMiptoBaHb. CyTb MarHiTHOro MeToly Nonsirae y BUBYEHHI
po3MoAiny mMarHiTHUX BracTMBOCTEN (HanyacrTile BUMipio-
€TbCA MarHiTHa CNpUAHATAMBICTBE) y FPyHTaxX Ta iHWKX
KOMMOHEHTax AOBKiNmsi 3a 4ONOMOrot nonbLoBux Ta nabo-
paTtopHux npunagis [6]. MigcTaBol Ans KOro 3acTtocyBaH-
HS Ha perioHanbHOMY PiBHi € AOBeAeHa HasfBHICTb 3Hauy-
LWKUX 3B'A3KIB MK MarHiTHAMM napameTpamum Ta BMIiCTOM
€KOTOKCUKaHTIB, L0 BKa3ye Ha CrninbHe J)Xeperno MarHiTHo-
ro i reoximi4Horo 3abpygHeHHs1 Ta xapakTepusye 1oro.

MarhiTHa CNpUNHATAMBICTD, LLO XapakTepusye KOHLIEeH-
Tpauito MarHiTHMX MiHeparniB y I'pyHTOBOMY MOKpUBI, € Ba-
XNMBMM Ta iHPOPMATMBHMM MOKA3HUKOM TEXHOreHHOro
HaBaHTaXeHHs Ha TepuTopii. BHacnigok Bukuais npomuc-
NOBKX Ta TEMMOEHEPreTUYHMX NiANPUEMCTB, MarHiTHi 4ac-
TMHKM NOTpannsAlTb 3 aTMocepHMMU onagamu, MUIoMm,
aepo3onaMu 4O I'PYHTIB. Y IpyHTax Ui YaCTUHKM Hakonnyy-
I0TbCH, TPaHCPOPMYIOTLCS Ta 34aTHi 3anuiiaTucsa Tam Lwe
TpUBanuii Yac, HaBiTb siKLWO 06'emMn BUPOOHULITBA 3aBOAiB-
NOMTaHTIB 3MEHLLYIOTHCS.

Ha cborogHi HanpaubOBaHU 3HAYHWI OOCBIL 3acTOCy-
BaHHs1 MArHiTHOro MeTo4y NpW €KOMOTiYHUX AO0CHIAKEHHSIX
Ha TepUTOPIAX MeTanyprinHux panoHie [6, 7, 11, 13-14, 27].

3okpema, B pobotax [7, 11] 3a kapTamu MarHiTHOI
CNPUAHSATNIMBOCTI BM3HAYeHU apean 3abpyaHeHHs I'pyH-
TOBOro MOKpuBY Y MpoBiHLUii BepxHa Cinesis, arnomepadii
KaTosiue (MonbLwa) — NoTy>XHOMY iHAYCTpianbHOMY By3ni 3
HaMBULLIOK LUiIMbHICTIO BaXKoi NPOMWUCNOBOCTI B €Bponi,
akun Bkntoyae, 2800 nignpremcTs, cepef HUX 17 meTtanyp-
rinHMx 3aBofiB i 16 enekTpocTaHuin. Y Garatbox poboTtax
NoBIOOMNAETLCA NPO KOPEnsUitd MarHiTHUX napameTpis 3
BMICTOM BaXkmx MmeTanie. 3okpema, y Katogiue koediuieH-
TV KOpensaLii MK MarHiTHOK CIPUAHATIMBICTIO Ta BMICTOM
Zn Ta Pb 3pocTtatoTb 3i 36inblweHHaM obcsriB NNoBux Bu-
knaig [6]. Y lMiBHiuHin AcTypii (IcnaHis) koediuieHTn kope-
nauii Mbk MarHiTHoK cnpuiHATAMBICTIO Ta BMicTamu Cu,
Cd, Pb, Zn 36inbwytoTbca 3 HabNwKeHHAM 4O NPOMMUCIO-
BMX OB'eKTIB, AKi eMiTyloTb y MOBITPA TEXHOreHHi aepo3oni
[14]. MarHiTHa CNpPUAHATNAUBICTL 3abpyaHEHMX BaXXKMMMU
MeTanamu (BM) rpyHTtiB YOMypTii Mae MiUHMIA 3B'A30K 3
meTanamu Pb, Cu, Zn, Cr ta Ni [27]. Mpsamuii 3B'30Kk BMic-
Ty BM 3i cnpuiHATAMBICTIO [PYHTIB BCTaHOBMEHUA Yy
M. Yycosuii (CepegHin Ypan, P®), wo gossonse BMKOpuc-
TOBYBATM KannameTpilo ANns KapTyBaHHS 3abpyaHeHOoCTi
rpyHTiB Ni, Cu, Zn, Cr, Mn [13].

MeTta po6oTu. 3a JONOMOro reoxiMiyHuX gaHux o6-
I'PYHTYBaTW 3aCTOCYBaHHSA MarHiTHOro MeToay npwu ouiHUi
Ta MOHITOPUHIY 3abpydHEHHA ['PYHTOBOro MOKPUBY
M. 3anopixoks.

© BoHpap K., Liona I., Koponb A., 2015



ISSN 1728-2713

FEONOrIS. 4(71)/2015

~ 55 ~

TepuTopia pocnigkeHHs. 3anopixoka posTalloBaHe
Ha niBaHi CXigHOEBPOMENCHKOI PIBHMHU Y CTEMOBIN 30HI 3
XapaKTepHUM PIBHUHHUM nanawadToM. [pyHTU MicTa Bia-
HOCATbCA OO TWUMY perpagoBaHuX I'PYHTIB Ha NEecoBMX Mo-
poAax, NpeAcTaBrieHi YOpHO3eMaMmn 3BMYaNHMMK Marory-
MYyCHUMW. BigcoTok nnowi NpUpOAHUX enemeHTiB Ayxe
HuM3bkui  (10-20% Big 3aranbHOi MAOWi KOXHOro BuAy
naHawadrty) [22].

KnimaT SK YMHHWMK BMHWKHEHHSI €KOMOoriYHux npotnem
MOXHa oxapakTepusyBaTh SK M'SKM Ta KOMOPTHUI Ans
HacerneHHs 3a XxapakTepucTMkaMmu cepeaHbOopiYHMX TeMne-
patyp (+8,2-9°C), BENUKOIO KiMNbKIiCTIO COHAYHMX AHIiB. Pa-
30M 3 TWM, HEJOCTaTHA KiNbKicTb onagiB (y cepeaHbomy,
450 MM Ha pik) cnpusie 3adylWwnvMBOCTI, WO HeraTuBHO
BMMVBAE Ha NIOACHKUIA OpraHiam, 3anuneHocTi Ta 3abpya-
HEHHI0 aTMocdepu.

TepuTopia micTa posgineHa Ha ABi YacTuHu p. [Hinpo.
BogHi pecypcu p. [JHINpO € OCHOBHUM AXepernoM NMUTHOro
BOAOMNOCTa4YaHHA M. 3anopixks Ta NPOMMUCOBUX Nignpu-
€MCTB, 30Kpema ripHU40-MeTanyprinHoOro KOMMreKcy, eHep-
reTUYHOI ranysi ToLuo.

3anopixoksa BigHOCUMTBCA A0 [pyaHINPOBCHKOro Maluum-
HOOyAiBENBHOrO panoHy, 3 NPOBIAHMMU rany3siMu BaXKKOro
Ta cepefHbOro MallMHOOyAyBaHHA: CTaHKiB, TpaHCMopT-
HWUX, EHEPreTUYHUX, eneKTPOTEXHIYHUX Ta CiNbCbKOrocno-
0apCbKUX MaLLVH Ta TEXHIKN.

Hanbinbluy KinbKiCTb BMKWUAIB 3aOpyAHIONYMX PEYOBUH
B aTMocdepy 34iMcHIoTb 11 OCHOBHUX NPOMMUCIOBMX Mif-
npuemcTs, obcarn Bukngie skmx 3a 2014 p. cknanwu [18]:

e BAT "3anopixctanb" — 59,288 Tuc T1/pik (3 HUX: peyo-
BUHU y 8uensdi cycrieH0osaHUX mEepdOuX YacmUHOK —
4,155 TnC T/pik; crionyk asomy ma cipku — 8,065 Tnc T/pik);

e [MAT  "Banopisbkuin  3aBog  depocnnasiB" —
15,709 Tuc 1/pik (3,901 Tuc T/pik; 1,815 TUC T/piK);

e MAT "3anopixkokc" — 2,996 Tuc 1/pik (0,341 Tnc T/piK;
1,205 Tuc T/pik);

e MAT "3anopisbknii  abpasuBHuMi  KOMOGIHAT" —
1,890 Tuc T/pik (0,812 Tuc T/pik; 0,209 TUC T/piK);

o MAT "YkpaiHcbkuin  rpaddit” 1,285 Tunc T/pik
(0,203 Tuc 1/pik; 0,425 TUC T/piK);

e [IAT "[OHinpocneuctans" —
242 1/piK);

o [1M "B3anopi3bkuin TUTAHO — MarHieBMn KOMOGIHAT"'—
0,853 1uc 1/pik (0,103 Tnc T/pik; 0,14 Tuc T/pik);

683 1/pik (115 T/pik;

o MAT "3anopixsorHeTpmB" — 365 T/pik (78 T/pik;
120 1/piK);

o MAT  "3anopixcknodntoc"— 157 1/pik (52 T/pik;
27 T/pik);

o MAT "MoTop Ciu" — 492 T/pik (108 T/pik, 147 T/piK);
¢ MAT "Sanopisbkuii aBTOomMOGiINebyaiBHM 3aBog" —
173,397 tuc 1/pik (12,651 Tnc 1/pik; 17,428 tnc T/pik).

KaTtactpodiyHoro obcsiry Habyno yTBOpeHHSI TBepamXx
nobyToBMX Ta NPOMWUCMOBMX BiAxodiB. Tak, YNpodoBX
2014 p. y 3anopiioki Ta Moro nepeaMictax 6yno HakonnyeHo
1918,3 TMC T TOKCUYHMUX TBEPAMX MPOMUCIOBUX Biaxodis. Y
CTPYKTYpi BigxodiB nepesaxatoTb peyoBuHu lll-ro ta IV-ro
knacie Hebesnekn (99,97%). 88,1% Bcix NpoMMCroBKX 3Ba-
nuw, 6yno chopMoBaHO 3a paxyHoK kombiHaTy "3anopixc-
Tanb" (62,5% 3aranbHomicbkoro obcsry), 3aBogy depocn-
naeiB (13,8%), antomiHieBoro kombiHaty (11,8%) [18].

Bci agMiHicTpaTuBHI paioHn MicTa 3a piBHEM KOHLEH-
TpaLii NpoM1CNoBoro BUpoBHULTBA MOXHA po3ainuTu Ha 2
TUNKU: 3 BUCOKOK KOHLEHTpauie - 3aBOACbKWIA, JIeHiHCb-
ki, OpooHikinseBcbkui, LLleBueHkiBcbkuii (Big 24 po 30
nignpuemMcTB); 3i 3HAYHOK KOHLEHTpauiel BUPOGHMLTBA
(Big 8 po 17) — XopTtuubkui, XKoBTHeBUIA, KoMyHapcbkui.

KoHueHTpaLis LWKiAnMBMX AOMILLOK Y NOBITPi HaBiTb Haf
LeHTpanbHUMK parioHaMn MicTa moxe nepesuwysat MKy
5 pasiB. Y paioHi npomMmncrnoBoi 30HM BoHa gocsrae 10 MOK.
[o Baromux 3abpyaHIoBa4iB BiHOCUTBLCS TPAHCMOPT.

CTpyKTypa LWKiANMBMX BUKUAIB NPOMUCNOBUX Mignpu-
€MCTB 3HA4HO BiOPI3HAETLCA MiXX CO0O0M0. Tak, BUPOOHMLT-
Ba "3anopixctani" 3abpyaHIoTbL AOBKINMAS a30THUMK Cro-
nykamu (noHag 60%), dtopom (13%), 3anizom (8,9%).
Hikenem (12,9%), deHonammn (0,8%). BoHn BuknukaoTb
3aXBOPIOBaHHA AMXanbHUX LUMAAXIB, TOMIOBHOrO MO3KY, Mne-
YiHKW, HUMpOK. Ha TuTaHo-marHieBoMy kombGiHaTi nepesa-
XalTb BUKMAM HeopraHiyHoro nuny (73,5%), KpemHieBumx
crnonyk (13,8%), xnopuctoro BogHio (10,6%). Kynon 3a-
OpyaHeHHs Hag "[OHinpocnevucTannio” cknagae nepeBakHo
nun (41,1%). Lle Takox nigBuvLlye 4acToTy pi3HOMaHITHUX
3axBoptoBaHb [17].

Bin6ip 3pas3kiB Ta nabopartopHi gocnigxeHHs. Ons
BU3HAYEHHSA O0COONMMBOCTEN NaTepanbHOro po3noainy mar-
HITHMX XapaKTEePUCTUK i BaXKKUX MeTaniB MeTogoM KOHBep-
Ty BigibpaHo 60 rpyHTOBUX 3pa3skiB. Biabip npob rpyHTy
nposefeHo BignosigHo o sumor NOCT 17.4.4.02-84 y
pamkax 6araTopi4HOro KOHTPOmM 3a 3abpyAHEHHsIM Tepu-
TOPIN BaXXkKMMK MeTanamu, wWo 3aiicHioeTeca LIFO OCHC
YkpaiHn. Y niBobepexHin YacTtuHi micta 26 3paskiB Bigi-
O6paHo B 3aBoacbKOMy paWloHi, Ha TepuTOpii OCHOBHOI
NPOMMUCIOBOI 30HKM, Ae po3TalloBaHi nignpuemcrtaea "3ano-
pixctane", 3anopisbkuii 3aBog depocnnasis”, "YkpaiHCb-
ki rpacpit", "3anopixkokc" Ta 3anopisbkui  TUTaHO-
MarHieBun kombGiHaT. Haekono 3anopisbkoro aBTomobine-
OyanisHoro 3aBopgy BigibpaHo 6 3paskiB, y [NeplioTpaBHe-
BOMY paiioHi, 8 — Ha TepuTopii nignpuemcTtea "MoTtop Ciy"
Ta 3anopisbkoro abpasnsHoro kombiHaTty. Y npasobepex-
Hi YacTuHi micTa Bigbip NpoBoAMBCS B ceniTebHin Ta npo-
MUCIOBIN 30HaX JIeHIHCbKOro Ta XOpPTULBbKOrO panoHiB,
OcnneHKIBCbKOMY XUTOBOMY MacuBi.

Ha Bcix 3paskax rpyHTiB y nabopatopHux ymosax 6ynu
30iACHEHI BUMIPIOBAHHSI HM3bKOYACTOTHOI Ta BUCOKOYACTO-
THOT MarHiTHOI CNPUAHATANBOCTI () F Ta YyF BIAMOBIAHO)
3a pgonomoroi npwunagy Bartington 3 gatunkom MS 2B

Dual Frequency Sensor (Benuka Bputanisi). Byno obpaxo-
BaHO YaCTOTHY 3amnexXHiCTb MarHiTHOI CIPUAHATIMBOCTI

(Kzy ) 3a dopmynoto:

Ktq(%) = (tLe —xHF) ! xLr *100%. (1)

Ha 3paskax 3 eKkcTpemanbHO BWCOKMMW 3HAYEeHHAMM
Y. BVMIpoBaHHA 3pobrieHi Ha kannamictky KLY-2
(Geofizyka, Yexis).

[ns BU3HAYEHHSA KOHUEHTpAaUiN XiMIYHUX enemMeHTiB Yy
npobax I'pyHTIB BUKOPUCTAHO aTOMHO-abCcopOLUinHUIA aHa-
ni3, siKMA BUKOHaHO B nabopaTtopii LieHTpanbHoi reodisny-
Hoi ob6cepBatopii cnektpocpoTomeTpom «Cenmay.

Pesynbtatn pocnigxeHHA. B xoai nabopatopHux po-
crigkeHb 3paskiB I'pyHTIB Byrno BU3HA4YEHO OCHOBHI CTaTUCTVU-
YHi XapaKTepuCTUKN PO3MOoAiniB MarHiTHUX BNacTUBOCTEN Ta
BMicTiB BM y rpyHTax M. 3anopixoks, Lo HaBegeHi B Tabn. 1.

Husbkoyacmom+a MazHimHa criputiHamnusicms (. )
I'PYHTIB MiCTa 3MIHIOETECH Yy MEXaXx Big 61x10® o 4087x10"
Em/kr npyv megjaHi 271x108 mlkr (tabn. 1). Ak doHose
3HAYeHHs [AnA YOPHO3EMiB  3BUYAMHUX [OLNIbHO  B3SATK
x.F ~80x10° M/kr, BCTaHOBNEHe ANs FpyHTiB 3anosigHMka
"XomyToBchkuin cten” (JoHeubka 06n.) y poboTi [9].

MpocToposuin posnofin yx,r [FPYHTIB HaeBedeHW Ha
puc. 1. 3HayeHHs,, 6nu3bki 40 POHOBMX, cnocTepiraTbCs
y npaBobepexHiii YacTuHi MicTa 3a BUHSITKOM NMPOMUCIIOBOT
30HU B JleHiHCbKOMY panoHi MicTa Mk Byn. Kusiluka Ta Ka-

LUIMPCLKAM LLIOCe, Ae ), F CArae 233x10°® m/kr. AHomanii
Ha[BUCOKUX 3Ha4YeHb ¥ F >10° m¥kr npuypoYeHi 4o npo-

MUCIOBOI 30HM B 3aBOACHKOMY paWioHi MicTa, Ae po3Tallo-
BaHi OCHOBHiI MeTanypriviHi nignpuemcrtea. 3 puc. 1 BUgHo,

WO X, F [PYHTIB LUBUOKO 3MEHLLYETHLCA NO Mipi BiddaneHHs
Bif, L€l MPOM30OHM.
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Ta6nuys 1
CTaTUCTUYHI XapaKTepPUCTMKN MarHiTHUX BacTUBOCTEN Ta BMICTY BaXKMX MeTariB y rpyHTax M. 3anopixxks
.- . CraHpapTHe . . KoediuieHT
Minimym | Makcumym | CepenHe | MeaiaHa BinXHNEHH Oucnepcia | AcumeTtpia | Ekcuec Bapiayii
pH 6,5 7.9 7,3 7,3 0,2 0,1 0,0 2,5 3,1
Cd [mr/kr] 0,0 2,0 0,7 0,8 0,4 0,2 0,7 0,0 62,4
Mn [mr/kr] 179,0 42066,0 34215 773,0 6686,6 44711148,6 4,1 19,9 1954
Cu [mr/kr] 8,0 186,0 29,0 23,5 25,4 646,2 4,3 24,6 87,6
Ni [mr/kr] 13,0 479,0 41,5 31,5 60,1 3611,1 6,8 49,6 144,9
Pb [mr/kr] 6,0 91,0 23,9 22,0 15,5 239,5 1,8 5,0 64,9
Zn [mr/kr] 30,0 361,0 126,0 115,5 66,5 4415,9 1,0 2,0 52,7
-8 .3
Xue 10" M7k | g0 4086,5 680,0 271,2 910,9 829702,2 2,0 36 134,0
Kig [%] 0,0 133 3,0 2,0 35 12,1 1,3 72,5 114,2

.

.

X108 m3/kr

N

60 to 80
© 80 to 240
@ 240 to 1000

@ 1000 to 4006

MacwTtat

Orm KM ZEm

kM

Puc. 1. Kapta-cxema HU3bKO4aCTOTHOI MarHiTHOI CIPUWHATANBOCTI I'PYHTIB 3anopixoks:

drm Sem

1 — BAT "3anopixctane", 2 — MAT "OHinpocnevctans", 3 — MAT "3anopisbkuii 3aBog depocnnasis”, 4 — MAT "YkpaiHcbkuii rpadit”,
5 — MNAT "3anopi3bkuin abpasmsHuin kombiHaT", 6 — MNAT "3anopixkokc”, 7 — TOB "3anopisbkuii TUTaHO-MarHieBuii KomGiHaT",
8 — INAT "3anopixsorHeTpus", 9 — BAT "3anopisbkuii 3aBog 3BaptoBanbHuX ¢rtocis Ta cknosupobis”, 10 — MAT "Motop Civ",
11 — NAT "3anopi3bkuin aBToMobinebyaisHun 3asog"

HacmomHa 3anexHicms MasHImHoI  criputiHamnausocmi
(Kzy ) YyTnBa Ao BMICTY ApibHOAMCNEPCHNX cynepnapamar-
HITHMX YacTok (po3mip <30 Hm) [3]. 3rigHo 3 [5, 10], skwo mar-

HETU3M r'pyHTy BM3HA4Ya€ETbCA NepeBaxxHO ﬂpi6HVIMVI 3epHamu
Yy AOMEeHHOoMY CTaHi Ha Mexi cynepnapamarHeTmsm-

OOHOOOMEHHICTb, [Arsl 3paskiB XapakTepHi 3HadeHHs K,
>6%, Todi K Npn nepesBakaHHi 6araTogoMeHHNX 3epeH Ky

OEMOHCTPYE HU3bKI 3HaYeHHs. Y uncTux rpyHTax Jlicocteny i
Creny Ykpainn K;; cknagae 8...13% [8], y TexHoreHHo 3a-
6pyaHeHunx aHanorax Ky, 3assuyan <5% [9].

K,, rpyHTiB 3anopioka ctaHoBuTb 0-13,3% npu meni-
aHHoMy 3HaveHHi 2,0%. MNpocToposuii posnodin K, noka-
3y€E, LU0 BMCOKI 3HAYEHHSH, NpUTaMaHHi rpyHTam y npupoga-
HOMY CTaHi, CnocTepiraloTbCs Ha nNpaBobepexHi 3axigHin
OKOMUUi MicTa, a HU3bKi 3HaveHHa Ky <2% npuypodeHi Ao
OCHOBHOI NMPOMUCNOBOI 30HW B 3aBOACLKOMY panoHi, Lo
CBiQUUTb MPO NepeBaXaHHsl B LMX IPYHTaX TEXHOrEHHWX
B6araTogOMeHHWX 3epeH Y cknai MarHiTHoi dopakuii.

AKmyanbHa KUC/IOMHIiCMb IpyHMYy XapakTepu-
3yeTbCSA BENNYMHOIO BOAHEBOrO MokasHuka PHeog). 3a

3Ha4YeHHsIMM pH BOAHOT BUTSKKM I'pYHTM 3anopixoks BigHO-
cATbCA A0 HenTpanbHux i cnabonyxHux [20]. pHoaw,) NO-

BEPXHEBOro Lapy rpyHTiB KONMBaeTbCcs B Mexax 6,5-7,9
(tabn. 1). HamBuwi nokasHukM 3adpikcoBaHO Ha TepwuTopii
NPOM30HN y 3aBOACLKOMY panoHi MicTa.

Bmicm BM. 3rigHO 3 HOpmaTMBamu OLUIHOK 3abpya-
HeHHs rpyHTiB BM [21], 6naronony4yHolo MOXHa BBaxatu
€KOIOoriYyHy CUTyaLilo, KON BMICT eIeMeHTIB BiJHOCHO pe-
rioHanbHoro oHy BanoBoi hopmu y FpyHTax CTaHoBUTb 1-
2; 3a00BiNbHO — 2-4; NnepeaKkpr3oBoto 4-5; Kpn3oBok 5-6;
KaTacTpodivHoto >6.

Bmicm kadwmito. Ak perioHansHUN OH KagMmito BUKO-
puctaHe 3HayeHHsi 0,22 mr/kr, oTpumaHe [15] y YopHo3e-
mMax 3BuyanHux [HinponeTpoBcbkoi obn. CepefHii BMICT
Cd y rpyHTax 3anopixoksa ctaHoBuTb 0,72 mr/kr, LWo Bigno-
BiJae 3af0BiNbHOMY piBHIO 3abpyaHeHHS. B ocHOBHIM npo-
MMWCMOBIN 30HI Ha TepuTopii komGiHaTi "3anopikcTtanb" i
"[HinpocneucTanb”, KOKCOXiMiYHOro 3aBofdy Ta 3aBoay
depocnnasiB y 9-T1 NyHKTax, TAKoX y 4-X MyHKTax nobnunay
3aBogy "Motop Civ" Ta y 2-x Ha 3anopisbkoMy aBTOMObI-
nebyniBHOMY 3aBoAi, CnocTepiraloTbCsA KPM3OBUI Ta KaTac-
TpodpiyHMI piBHi 3abpyaHeHHA. Ha npaBomy Gepesi kpuso-
BUIA piBEHb 3adpikcoBaHUM No [HiNponeTpOBCbLKOMY LLOCE,
Oinga npoxigHoi BAT "3anopixTtpaHcdopmartop”. Ha tepu-
Topii 3aBoay "MoTtop Ciy" 3adikcoBaHMI HAWBULLMIA PiBEHb
3abpyaHeHHs Kkaamiem, BamnoBi opMu nepesuLLyBanmu
doHOBY KOHLeHTpaLito B 7,95 pasy.
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Bmicm wmapeaHyro. CepegHii BMICT MapraHui y
rpyHTax 3a BiHorpagoBum ouiHoeTbea y 850 mr/kr [28].
MegiaHHWIN BanoBuin BMICT MapraHuio y rpyHTax 3anopix-
XS CTAHOBWUTb 773 MI/Kr, a MakcMMarnbHe 3Ha4yeHHs
42066 mr/kr, Wo Maimke Ha OBa NOpsSiaKM nepesBullye ¢o-
HoBe (475 mr/kr 3a [28]). Bca TepuTOpist OCHOBHOI Mpomuc-
noBoi 30HU Ha niBoMy Gepesi [Hinpa Bignosigae kpn3oso-
My €KOMoriyHoMy CTaHy 3a BMicToM Mn.

Bwmicm midi. PerioHanbHuin ¢oH Migi y rpyHTax —
21 mr/kr [28]. MpoTe B pe3ynbTaTi HAOXOMKEHHS Migi BHa-
cnigok AisnbHOCTI NIANPUMEMCTB YOPHOiI MeTanyprii i 3gaT-
HOCTi MOBEPXHEBOro LWapy rpyHTY A0 akymynsauii migi,
BMICT i1 y I'pyHTax micTa 36inbLmBCS.

MepiaHa BanoBoro BMIiCTYy Migi y rpyHTax 3anopixoks
(iHTepan 0-5cm) crtaHoBuTb 23,5 Mmr/kr, wWo Bignosigae
doHy. ligBuLeHnin BMICT Migi BiaMibYaeTbca Ha Teputopii
OCHOBHOI NPOMMCOBOI 30HM, a TakoX nobnusy 3aBogy
"Motop Civ". Ha TepuTopii 3anopisbkoro aBTromobinebyai-
BHOrO 3aBOdy BIAMIYAETLCA MaKCMMarnbHe 3HaYeHHsI
186 mr/kr, Wo nepeBuLLye hOHOBY BenmynHy B 9 pasis.

Bmicm Hikenrw. PerioHanbHuin (OOH Hikeno y r'pyH-
Tax — 28 mr/kr [28]. BmicT Ni y uinomy Bignosigae 6narono-
nyyHomy, nuwe B okoni 3aBoay "Motop Civ" BigmivyatoTbes
niaBULLLEeHi piBHI, Wo caraoTb 479 mr/kr, ue B 17 pasiB ne-
pesuLLye dOOH.

Bmicm ceuHyr nepeswye (OHOBUMA  piBEHb
(10 wmr/kr) Ha BCin niBoBepexHin TepuTopii MiCTa, a TakoX y
npoM3oHax Ha npaBomy Oepesi. MegiaHHe 3Ha4YeHHsi
22 mr/xkr. KpUTM4HuX 3HayeHb JOCSra€ B OKPEMUX TOYKaXx
Ha TepuTopii 3anopisbkoro TMTaHO-MarHieBoro KOMOIHaTy,
3anopisbkoro aBToMobinebyaiBHOro 3aBody Ta KOKCOXiMiy-
HOro 3aBopfy.

Bmicm yuHky. Knapk UMHKY B 3eMHin kopi 76 mr/kr
[16]. Knapk umHky B rpyHTax 3a Boyenom 90 mr/kr [1].
CepeaHii BanoBM BMICT UMHKY Y FpyHTax 3anopixoks
ctaHoBuTb 116 mr/kr, WO y ABa pa3u nepesuLLye oHOBUI
piBeHb (57 mr/kr) [28]. B ogHOMY nyHKTI B OCMNEHKIBCbKOMY

rOpU3OHTax [PyHTIB, NpoOTe WNOro BMICT
3a[0BiNbHOMY €KOMOriYHOMY PiBHHO.

OGroBopeHHs pe3ynbTaTiB. 3HayHe NiABULLEHHST Ma-
FHITHOI CNPUAHATIMBOCTI I'PYHTIB Y MICTi Bkadye Ha 306inb-
LLEHHS KOHLIeHTpaUii MarHiTHUX MiHepaniB, AXXepesnom sKux
€ TexHoreHHi apibHoamcnepcHi aeposoni [4]. TexHoreHHi
MarHiTHi MiHepanu MOCTYNnoBO PYMHYHOTbCS Nid BNNBOM
I'PYHTOBMX PO34MHIB, BMBiNbHIOOYM BM, Wwo Mae Bnnveatu
Ha CTaTUCTUYHiI 3aKOHOMIPHOCTI.

CraTtuctnuHa obpobka macuBis 3HadeHb y, r, Ky Ta

BMicTy BM (Tabn. 1) nokasana, wo HanbinbLwi koedilieHTn
BapiaLii cnocTepiralotbea ansa y; F, Kpy, @ Takox BMICTY

Mn Ta Ni. BMicT iHWMX AOCNIDKEHNX enemMeHTiB NMOMipHO
BapiabenbHWiA, koedpiuieHT Bapiaudii cTaHoBnATb 52,7-
87,6. 3asHaummo, Wo BMCOKa BapiabenbHiCTb BMiCTy BM
npuTamaHHa 30HaM TEXHOreHHWX aHoMmanin 3a BignoBig-
HUMK enemeHTamu [24].

Hanbinbwi acumeTpii po3noginie xapaktepHi ans  , a
Takox ans Ni, Cu, Mn, Pb, To6T0 y BkasaHux posnoginax
nepesaxaloTb BUCOKi 3Ha4yeHHs. Pewita posnoginis € mMan-
Xe CUMETPUYHUMMU.

BaxnuBnm etanoMm OOCRigKEHHS CTano BUBYEHHST KO-
pensauinHmnxX 3B'a3KiB y cepeaunHi MaTpuui, WO CKNagaeTbCs
3 x.r., Ky Ta smicty BM (tabn. 2). HassHicTb 3B'a3ky

MOXe BBaXaTuUCsi JOBEAEHO, AKLLO KoedilieHT kopensuii
MipcoHa (r) mixk ABOMa MacvMBaMu aHWUX NEPEBULLYE KPU-
TUYHY BENUYMHY ANns obpaHoro piBHA 3HAYYyLOCTi p i Bigo-
MUX po3mipiB BuGipkn [2]. Bubipkn gaHux mictatb no 60
nap 3Ha4yeHb, omke npu p<0,01 KpUTUYHE 3HAYEHHS I CTa-
HoBuTb 0,336. KpuTU4He 3Ha4YeHHs nepeBuLLytoTb Koediui-
eHTn Kkopensuii mix Ta Cd (r=0,388), Pb (r=0,536),
Ni (r=0,590), Cu (r=0,648), Mn (r=0,698), oTxe MoxHa
CTBEPOXKYBATH, WO 30iMbLUEHHS MarHiTHOI CNPUAHATIIMBOC-
Ti 'PYHTIB CynpoOBOOXKYETLCS NiABULLIEHHAM BMICTIB neperni-
YeHux meTanie. Takox cnocrepiraeTbCcsl 3HavyLLla HeraTMea

Bignoeigae

XuUTnomacusi Ha npaBoMy 6epesi BMICT LWMHKY csarae kopensuis Mk Ky Ta BMICTOM 4oTupbox BM, wo nigcu-
KPU30BOro piBHSA. Y MPOMUCIIOBUX 30HaX MicTa xoya W noeTbea B psay Mn-Cu-Pb-Zn.
BiAOYyBaETbCA  HAKOMWYEHHS LMHKY Yy  MOBEPXHEBUX
Ta6bnuuys 2
KoedpidieHTH kopensuii
YLE K, pH cd Mn Cu Ni Pb
Ky [%] -0,355
pH 0,386 -0,409

Cd [mr/kr] 0,388 -0,254 0,300

Mn [mr/kr] 0,698 -0,367 0,461 0,182

Cu [mr/kr] 0,648 -0,472 0,490 0,487 0,446

Ni [mr/kr] 0,590 -0,139 0,209 0,300 0,293 0,563

Pb [mr/kr] 0,536 -0,504 0,485 0,366 0,351 0,562 0,224

Zn [Mmr/kr] 0,296 -0,541 0,409 0,376 0,231 0,361 0,136 0,525

PiseHb 3HauywocTi 38'A3ky 99% (p<0,01)

O3HayeHi 3aKOHOMIPHOCTI BKa3ylTb Ha OOCTOBIpHUN
3B'A30K MiXX MarHiTHAMM BNacTUBOCTAMMU I'PyHTIB y 3anopi-
XKi Ta ix 3abpyaHeHHAM BM.

EnemeHtn Mn, Cu, Ni, Pb, Cd, Zn BrkopucTaHo ons pos-
pPaxyHKy iHOEKCYy HakonuuyeHHsi 3abpyaHeHHst PLI (Pollution
load index) [11]. Lle noka3HWK po3paxoBYETLCH K CEpPenHE
reomeTpuyHe KoedilieHTiB KoHueHTpauii n metaniB (Kc,
i=1...n), ae Kc i-ro metany npeacrasnsie coboio BigHOLLEHHS
BMICTYy MeTarny B 3pa3sky 40 (POHOBOIo BMICTY:

PLI = %/Kc(Mn)*Kc(Cu)*Kc(Ni)*Kc(Pb)*Kc(Cd)*Kc(Zn). 2)
MokasHWK HakonuyeHHs 3abpyaHeHHst PLI gemoHcTpye,
Y CKiNbKW pasiB KOHUEHTpaLisi NOMTaHTIB Yy I'pyHTI nepesu-

wye coHoBy. 3HayeHHs1 PLI >1 nokasye, Lo rpyHTV 3abpy-
AOHEHi, Npo BiACYTHICTb 3abpyaHeHHs cBigunTb PLI <1 [12].

Ha puc. 2 HaBegeHo kapTy-cxemy PLI rpyHTiB 3anopi-
XKs. Y pesynbTaTi BUKOHaHUX €KOreoXiMiYH1X OOCNIMKEHb
BCTaHOBIEHO, WO Ans rpyHTiB 3anopioksa PLI moxe gocs-
ratn 5,3. Ak 6a4nmo, KOMMMEKCHi reoximivyHi aHomanii 3
HaMBINbLWMM 3HAYEHHAM LbOro MOKa3HWKa MNPOCTOPOBO
TSXiIOTb 4O FONOBHOI NMPOMWUCAOBOI 30HM MiCTa, po3TaLlo-
BaHOi y 3aBoacbkoMy panoHi. Apeonu poscitoBaHHs BM
3Haxo4sATbCs He NuLle B CaHiTapHO-3axMCHUX 30Hax nia-
NPUMEMCTB YOPHOI MeTanyprii, ane n HaBKONO iHWWX Mia-
npuemcte. Hanpuknag, nobnusy 3asogy "Motop Ciy"
PLI = 3,8. 3a nokasHukom PLI, HanbinbLw 4yncToto € npaeo-
OepexHa yacTuHa micta (PLI = 0-2). Bepyun oo yBaru posy
BiTPIB 3anopixoka, B SAKiA nepeBaxalTb MNiBHIYHO-CXiOHi
HanpsiMKu, apeanu aepo3orbHOro 3abpyaHeHHsa manu ByTu
BUTArHYTI Ha niBoeHHWM 3axig. Liboro He BiobyBaeTbeA
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3aBOSIKM HasIBHOCTI MOTYXHOro ekornoriyHoro 6ap'epy —
p. [HiNpo, Hag pycrnom SIKOro MpPOSABNSAETbLCH Tak 3BaHWN
"nonuHHMIA" edbekT. BiTep, WO AMe nig rocTpym KyTOoM A0

OONWHM PiYKKW, Hag BOAOK 3MIHIOE CBill HANPSAMOK, pyxato-

.

YMCb y3O0BX pycna. MoxHa 3pobuTtn BUCHOBOK, Lo [AHiNpo
nepelikogXae 3abpydHEHHIO npaBobepexHUX pavioHiB
MiCTa BUKMAAMW NigNPUEMCTB METanyprinHOro KOMMIeKCy.

L

PLI (ymoB. oa.)
0 to1

® 112

® 213

@® 3155

MacwTab

Oxm KM 2KM

3um

Puc. 2. KapTa-cxema noka3Huka HaKonn4yeHHsi 3abpyaHeHHs PLI FpyHTiB M. 3anopixoks:

4Km Skm

1 — BAT "3anopixctanb", 2 — MAT "[Hinpocnevctans", 3 — MAT "3anopisbkuii 3aBog depocnnasis”, 4 — MAT "YkpaiHcbkuii rpadit”,
5 — MNAT "3anopisbkuin abpasvsHuin kombiHat", 6 — MAT "3anopixkokc", 7 — TOB "3anopisbkuii TUTaHO-MarHieBuin kombiHaT",
8 — INAT "3anopixsorHeTpus", 9 — BAT "3anopi3bkuii 3aBof 3BaptoBanbHux dortocis Ta ckrnosupobis”, 10 — MAT "Motop Civ",
11 — MAT "3anopisbkuit aBTomobinebyaisHuin 3asoa”

Mix . Ta PLI Takox icHye cunbHUiA CTAaTUCTUYHO [0-

BeAEHWIN 3B'AI30K, KOeQiLieHT Kopensuii MK HAMW CcTaHo-
BuTb r=0,79 npwu piBHi 3HavyLwocTi p<0,01, Takox cnocTepi-
raeTbca Heratuea kopensuia Mix K, Ta PLI 3 koediuieH-

Tom r=-0,49 npwm piBHi 3HauywwocTi p<0,01. Lle o3Havae, wo
MarHiTHe 3abpyaHeHHs, B SIkOMy nepeBaxae Oaratono-
MeHHa dpakLisi, HAKONNYYETbLCA B I'PyHTax pa3omM 3 BM.
AkTyanbHa KUCROTHICTb (PHeogn)) MPYHTIB 3anopidoks
OEMOHCTpYE cepefHin kopensuinHui  3B'a3ok 3 PLI
(r=0,59), a Takox nomipHui (r=0,39, npn p<0,01) kopens-
LiiHWI 3B'A30K 3 j, . TOOTO, HAarPOMaKEHHSA TEXHOTeHHO-

ro MarHiTHOro Ta nornienemMeHTHOro 3abpyaHEHHsI Cynpo-
BOOXKYETbCH OMNYXHEHHAM ['pYHTIB. |IMOBipHE MNOSICHEHHS
LUbOro siBLA NEXUTb Y MNMOLWMHI XiMIYHUX peakuin Mix
TEXHOreHHUMW PEeYOoBMHaAMW BUKUAIB MeTanyprinHux 3aBo-
aiB B atmocdepi i rpyHTi. MNignpuemctea 3anopixoka BUKK-
JaloTb Benuki obcsarn okcuais asoTy i giokemay cipku. B
aTmocdepi Li pevyoBUHM pearyloTb 3 BOAOK 3 YTBOPEHHSIM
BiAMOBIAHMX KMCIOT. Bukuam HeopraHiyHoro nuny, wo Mic-
TUTb MarHiTHi MmiHepanu Ta BM, Ha 5-50% cknapatotbcsa 3
CaO0, Akuin iIHTEHCMBHO pearye 3 BOAO, a TaKoX a30THUMM
Ta cipyaHMMK aepos3onsMu, 3 YTBOPEHHSAM NyriB i conewn.
O3HaueHi XiMivHi peakuii MOXyTb NMPOXOAUTM SIK B aTMOC-
chepi, NpoBOKytoUM cnabonyxHi onagu, Tak i B rpyHTi, nig
BMMMBOM KUCMNOTHUX onagis [18].

BucHoBku. lMignpnemctBa meTanypriniHoro Kommnmekcy
BM3HaYaloTb piBeHb 3abpyaHEHHs I'pyHTIB 3anopixoka mar-
HITHOW (ppakuieto. Ha npunernmx Teputopisx y 3aBoach-
KOMY paroHi MiCTa BCTAHOBMNEHO 3HAYHe NiABULLIEHHSA Mar-
HITHOI CNPUMHATNNBOCTI, y,. [PYHTIB gocsrae 4087x10°

8 M3/Kr i 3MEHLLYETBCS MO Mipi BinaaneHHs Bif Liei npomao-

HW. TyT 3acikcoBaHO KOMMMEKCHY reoXiMiyHy aHomarnito 3a
Bmictamm Cd, Mn, Pb, ki BignosigaloTe Kpu3oBoMy Ta Ka-
TacTpoiyHOMY pIBHSAM, MOKa3HUK HAaKOMWYEHHsi 3abpya-
HeHHs1 PLI ctaHoBUTb 2,6-5,3.

I'PYHTU NpaBOBEPEXHOT YaCTUHW MICTa XapaKTepu3yroThb-

¢ 6nnabkumn 4o hoHOBKX abo NOMIPHO MiABULLEHUMA 7, - 3

nokasHukom PLI, 6nnsbkum go 1, apeany po3scCisiHHA Oesiknx
XIMIYHUX €reMEHTIB NMPUYpOYEHi [0 OKPEMMX MPOMMUCIIOBUX
06'ekTiB. MpoCTOPOBI PO3MOAINM XiMIYHMX ENEMEHTIB i MarHiT-
HMX XapaKTEPUCTUK MOKa3ytoTb, L0 [OHINPO CTaHOBUTL €KOSOo-
riyHU Gap'ep Ha LINAXY PO3MNOBCIOMKEHHS 3a0pyaHEHHS,
3axuLLaloym NnpaBobepekHy YacTuHy MicTa.

MarhiTHi napameTpn € BaXnIMBMMM iHOMKaTOpPaMu Ha-
KOMWYeHHs1 3abpyaHeHHs B rpyHTax 3anopiioks.  AeMOH-
CTPY€E 3Hauylli AOoAaTHI KoedilieHT Kopensuii 3 BMiCTOM
Cd, Pb, Ni, Cu, Mn, a Takox nokasHukom PLI, a K, 3Ha-

XOOMTbCsA B 00epHEHOMY KopensuiHomy 3B'a3ky 3 Mn, Cu,
Pb Ta Zn. To6TO TeXHOreHHi MarHiTHi MiHepanu Hakonuuy-
I0TbCA B I'PYHTI pasom 3 BM.

BcTtaHoBneHo, Wwo HarpoMagKeHHsi TEXHOreHHOro mar-
HITHOTO Ta MonieNnemMeHTHOro 3abpyAHEHHS CYMNpPOBOAXY-
€TbCS ONYXHEHHSAM I'DYHTIB.

HaBegeHi 3aKOHOMIPHOCTi € Barommm OGr'pyHTYyBaHHAM
Ans 3aCTOCYBaHHS MarHiTHOro mMeToAy L4iarHOCTUKM Ta Mo-
HITOPUHIY EKOMNOriYHOro CTaHy IpyHTIB 3anopixoka Ta npu-
nernnx TepuTopin.

IModsiku. Aemopu 80siyHi Konekmusy LleHmpanbHor
eeogpizuyHoi obcepsamopii JCHC i ocobucmo 3as. nabo-
pamopii criocmepexeHb 3a 3abpyOHEeHHSIM IpyHmig i Mo-
HimopuHay [igHidy TemsiHi ®edopisHi 3a CrpusiHHSA y npo-
8e0eHHI 00CnidXeHsb.
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MAGNETIC METHOD OF ZAPORIZHZHYA SOIL POLLUTION ASSESSMENT:
ECOLOGICAL AND GEOCHEMISTRY JUSTIFICATION
The paper is devoted to the study of the magnetic properties and content of heavy metals in soils from Zaporizhzhya area — a powerful
industrial center. During the study it was found that low-frequency magnetic susceptibility (¥, ) of soils varies within the range 61... 4087x10°

8 m3/kg with a median value 271x10°® m3/kg, and the frequency dependence of magnetic susceptibility ( de ) is 0...13.3% with a median value 2.0%.
The low ), g and high de values, that are typical of natural soils, are observed on the right-bank of the western outskirts of the city, and low

values de <2% and ¥, F >10° m’/ke are confined to the main industrial zone where steel-mills are situated. Observed correlations between

magnetic parameters and heavy metals content in soils allow us to recommend magnetic method for evaluation and monitoring of ecological
conditionsin of the Zaporizhzhya city.

Maps that indicate spatial distribution of ,  and Pollution Load Index (PLI) of soils have shown that the river Dnieper prevents spreading of

dust and gas pollution on the right bank of the city.
Keywords: low-frequency magnetic susceptibility of soils, heavy metals, pollution load index, Zaporizhzhya.
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TEOPETUKO-METOAONMOrIYHI ACNEKTU NOBYA0OBU
FEONOro-reo®I3M4HUX MOAENEN POOOBULL BYrNEBOOHIB

(PexomeHAoeaHO YrieHoM pedakyiliHoi konezii 0-pom 2eorn. Hayk, npog. O.M. KapneHkom)

Y po6omi po3ansiHymo acnekmu nobydoeu 2eosi020-2eoghizudHUx modesieli podosuuy 8yasieeo00Hie ma OKpecsIeHO nepcrnekmuey
IXHBO20 3acmocyeaHHs1 8 cy4acHOMY 2e0s1020po38idyeanibHoMy npoyeci. [lpoeedeHo pempocrnekmueHuli aHani3 ysiesieHb ma Memo-
Ouku nobydoeu 2eosio20-2eopizuyHUX Modeseli. Oxapakmepu3oeaHo nidxodu, opieHmMoeaHi Ha asmomamusayito ecb020 NMpoyecy
aHanizy ma o6pobku iHghopmayii, w0 NoYuHacmbcsi 3 88edeHHsI NePBUHHUX celicMiYHUX daHux, ix 06pobKu, iHmepnpemauii, 3aKiH4y-
oYU cmeopeHHsIM Modeni niow;i abo podoeuwa ma ix exkcrisiyamauiero. HaeedeHo knacugbikauyiro 2eonozo-2eoghizuyHux modesel 3a

cmadissmu 2eosio2opo3eidysanbHux pobim.

Knro4yoei cnoea: kommniekcHa 2eosio2o-2eoghizuyHa modesnb podosuwia (M), podosuwe 8yarnegodHie, CUHmMemMuYHe ModesTo8aH-
HS1 celicMiYHUX OaHuXx, eghekmueHa celicMo2e0s102iYHa Modeslb, Memoou MOOeJTIFO8aHHSI.

Bctyn. OgHVMM i3 nepcnekTUBHUX HanpsMKiB  Aochi-
OXeHb HadTorasoHocHUx ob'ekTiB € MobyaoBa X KOMNek-
CHUX reonoro-reodisnyHMx Moaernen 3 noaanbLUO KOpekK-
Lieto y npoueci po3Bigku Ta ekcnnyartadii. Takun nigxig
ccopmoBaHuii 3a octaHHi 10-15 pokis i po3BMBaEeTLCA ne-
pefoBMMM HayKOBUMW yCTaHOBaMu, BMOOOYBHVMMMK Ta cep-
BiCHUMW KOMMaHisiMu CBiTy. 3a CBITOBMM OOCBIOOM, reoso-
ro-reoisavyHa mMogenb Ha OCHOBI MOTOYHOTO PO3YMiHHS
YMOB YTBOPEHHSA Ta (DOpMyBaHHSA MOKNadiB BYrNeBOOHIB
(BB) posBonse nocnigoBHO W 3MICTOBHO BMBYaTW Nepcnek-
TUBHI reonoriyHi 06'ekTVM y BCiX acnektax: reornoriyHomy,
TEXHOMOr4YHOMY 1 ekoHOMiYHOMY. CyTb KoHUenuil nonsrae
B yHicbikaLii dopMm nogaHHA BCbOro KOMMEKCy AaHuX npo
reonoriyHni o6'ekt. OnepyBaHHA AaHMMKW NPOBOAUTLCS 3a
OOMOMOrOK  CyyacHMUX  iHOpMaUinHO-004YNCIIOBaNbHNX
3acobiB Mo BCiX BUAax OOCrigAXeHb Ta NPOEKTHUX BULLIYKY-
BaHb, @ TaKOX — CynpoBoAy (MOHITOPWHIY) KOMMIEKCY BU-
POOHUYMX Ta TEXHOIOTIYHMX NPOLECIB.

[vnHamika po3BUTKY CUCTEM reornoriyHoro MogentoBaH-
HA B YKpaiHi geLllo 3HWXKeHa NOpPIBHAHO 3i CBITOBOK AMHa-
mikoto. Lle, nepw 3a Bce, NOB'A3aHO 3 NOPIBHAHO HEBENu-
KOO BYrneBOAHEBO 06a30l0, 3aranbHOK BUCHaXKEHICTHO
pPOOOBMLL, @ OTXKE, M MEHLLO KiNbKICTIO iHBECTUUIN Y Had-
TOorasoBy ranysb. HesBaxaroum Ha ue, axiBusmMu, HayKko-
BVMMM Ta BUPOOHMYMMM yCTaHOBaMu YKpaiHu 3a OCTaHHi 5-
7 POKIB BMKOHAHO BEMNMKY KiNbKiCTb POOIT, B OCHOBY SIKMX
NnoknaaeHo reonoro-reodisuyHe MoaentoBaHHs 3 BUKOPUC-
TaHHSAM HOBITHIX NporpaMHux 3acobis.

O6rpyHTYBaHHA nigxoaiB Ao nobyaoB moaenewn
reonoriyHoro cepegoBuia. [Nobynosa moaenen nepcne-
KTUBHUX Ha HadTy Ta ra3 o6'ekTiB € HeBig'eMHUM aTpuby-
TOM Cy4acHOro reosioropo3sigyBarnbHOro npouecy. B Had-
TOrasosil ranysi, sk i B Oyab-aKivi cdpepi gisneHocTi, nogu-
Ha 3acTOCOBYE METOAV MOZEMOBaHHA. 3 MeTow niaBu-
LLeHHA HafiNHOCTI Ta AOCTOBIPHOCTI pe3ynbTaTiB po3Biay-
BanbHUX pobiT Mig Yac nowykis i po3sigku pogosuw BB Ha
cydyacHoMy eTani Hanmbinbll eeKTUBHOK € meToauka W
TEXHOMOris KOMMNIEKCHOro aHanidy gaHux CEMCMOpO3BiaKku
Ta CBEPANOBUHHOI reoduisukn, T06TO nobyaosa reonoro-
reocpisnyHoi Mogeni nowi abo pogosua.

DisnyHMK NnepegymMoBamMmn KOMMMEKCHOT iHTepnpeTauji
€ HasIBHICTb NPSMUX i HEMPSMUX 3B'A3KIB MiXK NONAMM, LLO
peecTpyloTbCA Ha [AEHHIN MOBEpXHi Ta y CBEpAnOBWHI, i
posTalloBaHUMKU Ha rMMOWMHI 3 HadpTorasoBUMK MoOKNaga-
MU, SiKi NIPUYPOYEHi 40 CTPYKTYp Pi3HMX TuMiB. Takox Ang
KOMMMEKCHOro PO3YMiHHA HeobXxigHe pO3yMiHHS icTopii
reornoro-TeKToHIYHOro hopmyBaHHA POAOBMLL | MpoueciB
HakonuyeHHsi BB. dopmyBaHHsA Gyab-sikoro pogosuila BB

KOHTPOMNIOETbCA (PI3NYHMMM MpoLiecamMu, WO MpuU3BoAsTb
00 3MiH NepBUHHOrO CTaHy M CTPYKTYpU BMiLLlytoumx nopig
y gesikomy o6'eMi, WO, SIK NpaBuno, NepeBULLyE PO3MipU
nokanisoBaHux noknagis. Takum 4YnHom, pogosuia BB €
6araTokoMnoHeHTHUMU GaratodazoBumMmn ob'ekTamu, SAKi
KOHTPacTylOTb 3 OTOYYHYMM CepedoBULLEM 3a FEHEe3VCOM
abo mopdornorielo Ta BigobpaxalTbCA B MaKpo- i MiKpo-
CTPYKTYpi reodpisanyHmx nonis [10].

Ha cborofHilHi AeHb NpupicT 3anacis HadTK Ta rasy,
nigTpumka Ta 306inblIeHHs BNacHoro BMaobyTKy MoOB'si3aHi
i3 3any4eHHsM J0 po3pobkM 1 ekcnnyaTtauii cknagHonoby-
[OBaHMX POAOBML Y MOLLYKOBO-PO3BiQyBanbHOMY MnaHi:
po3TallyBaHHs CBEpAnOBWMH 3 iHTepBanom y 500 m ogHa
Bi, OOHOI, SKi MOXYTb PO3KPUBATU PO3Pi3n, O CYTTEBO
BiPI3HAOTLCA 3@ NITOMOMYHMM CKNagoM, inbTpauiiHo-
€MHICHMMW BNacTMBOCTAMM TOLLO.

CyyacHuMKn JocnigHMKaMu CTBOPEHO 3HauvHy KiNbKiCTb
TEOPETUYHUX, EeMMIPUYHMX, HaniBeMnipu4yHUX Moaenen
cepegosuwy [3, 15], 3a OOMOMOrol SIKMX MOXHaA AOCUTb
nobpe onucatu peanbHe cepefoBuLLle Ta 34IMCHUTU NpPoO-
rHO3 3Ha4YeHb MPYXHUX NapameTpiB. 3 ypaxyBaHHAM HasiB-
HOI Pi3HOMaHITHOCTI MoJenen, BaXnuBe 3HayYeHHs Mae
BNOIp MeBHOI Moaeni edekTMBHOroO cepenoBua, sika 6
HanbinbL MOBHO BigoOpakana anpiopHy reonoriyHy iHgo-
pmadito. OTpMMaHa Mogenb [03BOMsiE€ 3pO3yMiTW, 3MiHa
SKUX napameTpiB (MOPUCTICTb, HAacu4YeHHs Tollo) abo ix
KOMMNSIEKCY Ma€e HanbinblIMiA BNAMB Ha XapaKTepUCTUKM
CENCMIYHOrO curHany, npaBuIbHO MPOIHTEPNpPETYBaTh pe-
3ynbTaTy CEMCMIYHOI iHBEPCii 1 Hadani 3HU3UTN reonorivHi
pW3UKK Mg Yac nNnaHyBaHHSA PO3BiQYyBarnbHOrO Ta eKcnnya-
TauiiHoro GypiHHs. [12]

AKiCHO HOBi MOXXNMBOCTI KOMMMEKCHOI iHTepnpeTauii Ki-
HEMaTUYHUX | AMHaMIYHUX NapamMeTpiB JaHUX CENCMOpPO3-
BigyBanbHUX AOCNIOXEHb BiOKPMBAKOTbL CyvacHi Komm'toTe-
pHi TexHonorii 06pobkn Ta iHTepnpeTauii cemcmidHuX aa-
HUX, LLO OJEPXYOTb 32 METOAMKOK OaraTokpaTHUX nepe-
KpuTTiB. [eTanbHe BMBYEHHS eqEKTUBHUX MapameTpiB
YacoBMX MOMIB i MONiB amnniTyad, YBEAEHWX Y PpOo3rnsg
1O.B. Pi3Hnyenkom [9] i H.H. Mysupbosum [8], Aossonumo
He TiNbKU NiIgBUWUTU TOYHICTb BUMIPIOBAHHSA i OOCTOBIp-
HICTb BWAINEHHS CEMCMIYHUX XBUIb Ha Thi Pi3HOMaHITHMUX
3aBaj, ane N ofepxXyBaTu AaHi Anst yTOYHEHHS natepanb-
HOI Ta BepTuKanbHOI HEeoOHOPIAHOCTEN pPOo3pi3y LUMSAXOM
PO3B'A3KY 3BOPOTHUX KiIHEMaTUYHUX | AMHAMIYHMX 3a4ay.

BupiweHHam umx 3aegaHb, noduHaoun 3 80-x  pokis
XX cT., 3amanucsa BYeHi konuwHsoro CPCP: C.IN. MNepens-
MaH, A.K. AHoBcekuin, M.B. KopocTuwescbkui, I'.H. Boranuk,
AK. Ypynoe [11], ®.M. lonbumaH, C.B. lonbgiH, P.M. Bem-
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leonoriyHi 06'ekT 3aranom i HadTOrasosi pogosuLLa
30KpeEMa BiAHOCATLCS A0 Knacy AOBINbHO OpraHi3oBaHMX
cucTem, ski B BiNbLIOCTI BMNAAKiB He nignsraiTb geTanb-
HOMY KifbKICHOMY OMUCY Y CTPOrin mMaTtemaTuyHin opmi.
Tomy Ha NpakTuuUi 3aMiCTb BM3HAYEHHS 3aneXHOCTEWN, SKi
AeTanbHO OnMUCYHTb O6'EKT, BMKOPUCTOBYETBCA MOHATTH
reonoro-reoisanyHoi mMogeni, Wo SBnsie cCO0O anpoKcu-
MOBaHWI BapiaHT ob'ekTa 1 xapakTepuaye HambinbLl CyT-
TeBi pucy ioro 6ygosu. MNpu UbOMyY CTyNiHb anpokcumMaLii
NpsIMO 3anexuTb Big (PakTUYHMX reonoriyHMx AaHux (Kinb-
KOCTi 00'EKTiB BUBYEHHS), SIKi BUKOPUCTOBYIOTLCH 5K eTarno-
HW abo HaBYarnbHi NpUKNaau.

Ak nokasye [OCBi4, 3a AOMOMOro chopMOBaHOI KOM-
NMEKCHOI reonoro-reodisnyHoi mogeni pogosuwa (MM)
MOXHa 3a 6araToBMMIpHUMW reonoro-reodianyHUMn xapa-
KTEPUCTMKaMKN He TiNbKU BUSIBUTU KOHTypu noknagy BB y
pamMkax nroLl, BUBYEHHSI, ane i 3a HasiBHOCTi CBEPAOBWH-
HWUX JAHWUX NPOBECTW, 3 AOCTATHIM CTyrneHeM J0CTOBIpHOC-
Ti, KiNbKICHY OLHKY XapakTtepy 3MiHW Pi3HUX NPOrHO3HWX

l. 36ip Bci€i HaABHOI iHopmauii

napamMmeTpiB, $Ki BM3HA4YalOTb KOMEKTOPCbKi BNaCTUBOCTI
nopifa, CTyniHb HadpTorasoHacnYeHOCTi M AaTn OLiHKY Mpo-
rHO3HWX pecypcis BB.

MM 6yayeTbCca LUNAXOM 3anOBHEHHS CChOpMOBaHOMoO
reoMeTpPUYHOro Kapkacy 00'ekTy AOCHigKeHb (reomeTpuu-
HOi Mopeni) nitodauiansHUMK, NeTpodi3nYHNMK Ta inb-
TpaUiiHO-EMHICHUMKW  BMAcTUBOCTAMU 3@  BU3HAYEHUMMU
YHKLiOHaNbHUMK 3anexHocTamu [5].

Y3aranbHeHa TexHororiyHa cxema nobyaoBu KOMIMIEK-
cHoi 'TM npegcTtaBneHa Ha puc. 1. Takvi nigxig 4o3Bonsie
NPOCTEXNTWN PO3BUTOK MOAENi 3anexHO Big KiNbKOCTi Ha-
ABHOI iHpopMaUii Ta pobuTb MOXITMBMM MII@HYBaHHA MO-
JanbLlunx reonioroposBigyBanbHMX POBIT Mig Yac noLuykiB i
po3Bigku pogosuLl BB.

Ha puc. 2 HaBoguTbCcsa npuknag 3oHanbHoi [TM y me-
Xax aksaTopii HopHoro mopsi.

MoHATTS edbeKkTMBHOI reonoriyHoi mMogdeni y cydvac-
HOMY HayKOBOMY CBiTi Hapasi TOYHO He BU3HA4YeHe.
I7IMOBipHo, Le MNOHATTA He Moxe OyTu A0 KiHUSA BM3Ha-
YyeHe yepes Te, WO iHpopMaUinHi cknagosi mogeni Yac-
TO BigobpaxalwTb nue CyvacHWW CTaH reornoriyHoi
HayKW, ii TEXHIYHMX 3acoBiB i MOXNNBOCTEN OUCTaHLiN-
HUX meTopais [14]. Buxogsum 3 uboro, cnig HaBecTn onuc
KOMMOHEHTIB reoforiyHMx Mogenew, ix iHpopmauinHmx
CKIaJoBUX i camoro npouecy mogentoBaHHs (Tabn. 1).

Npo O6‘eKT AOCNiAKEHHA

la. 3aranbHi BigoMocTi npo
poaoBMLLE;

Ib. M'eonoro-reogisnyHa
BUBYEHICTb;

Ic. MeonoriyHa 6ygoBa pavioHy
poGiT i pogoBMLLa;

Id. HadpTorazoHocHicTb;

le. TigporeonoriyHi ymoBu;

If. XapakTepucTvka dinbTpauiiHo-
E€MHICHUX BNacTMBOCTEN i
TOBLLMHW NNacTiB;

1g. ®i3nko-ximi4Hi BNacT1eoCTi
nnacToBux nigis;

Ih. PesynbTtatn BUNnpobyBaHsb i
rigpoanuHaMivYHUX AOCNimKeHb
CBEPANOBWH;

li. 3anacw ByrneBoaHiB;

lj. KopoTki BinoMocCTi Npo NOTOYHWUIA
CTaH po3pobku

Il. MepBuHHI AaHi Ana nodbypoBu
umncpoBoi bismko-reonorivyHoi
mopaeni

lla. MeToauka i pesynbtatu
0BpPOBKN CENCMIYHMX OaHUX;
IIb. MeToauka i pesynbtaTtn
iHTepnpeTauii CEeNCMIYHUX AaHuX;
llc. MeToauka i pesynbTaTtut
iHTepnpeTauji aHux kepHa i FAC;
OujiHka reodisnyHMX NnapameTpiB i
KONEKTOPCbKUX BNAaCTUBOCTEN;
Bu3HayeHHs hrtoigHUX KOHTaKTIB;
AHani3 ooCTOBIPHOCTI OLHKM
inbTpaUiNnHO-EMHICHNX
B1acTUBOCTEN;
MNigroToBka gaHux gns
iHTepnpeTauii cecmivHoi
iHdbopmaii

lll. MeToauka Ta pe3ynbTaTu
AeTanbHoi kopenauii
NpPoAyKTUBHUX NnacTiB

Illa. JeTanbHa kopensuis;

Illb. ManeoTekToHIYHNIA aHani3;

Illc. O6rpyHTYyBaHHS BUGOPY
06'ekTiB | MOgenel noknaais

v

IV. Nobyaosa undposux ¢isnko-reonoriyHnx moaenemn

IVa. Mobynosa reonoro-reodianyHoro kapkacy Mogeni;
IVb. MobynoBa npocTopoBmx 06'eMHMX CiTOK (rpigis)

moaeni;

IVc. Mobygoea nitonoriyHoi Mogeni i posnodiny
inbTpaLifnHO-EMHICHUX BNacTMBOCTEN;
1Vd. MobypnoB.a rigpoanHamiyHoT Mmepexi mogeni

(HacuyeHHs nnacTiB dpntoigamu) ;

IVe. OcobnueocTi MoaentoBaHHA kapboHaTHUX NoKnazais;
IVf. OcobnmBocTi NobyaoBM Mogene Ha pisHUX cTadisx

BMBYEHOCTI;

1Vg. OcobnueocTi nobyaosu nonepeaHLOI reonorivyHol
cTaTM4HOI MoAeni Ha cTagil NoLWwyKy Ta OLiHKN POOOBULL

(noknagis);

IVh. OcobnueocTi no6yaoBu ctatuyHoi po6oyoi Mogeni Ha
cTagii po3Biaky i 4OCNIOHO-NPOMUCIIOBOI ekcrnnyaTauii;

1Vi. OcobnmBocTi NobyaoBU YyTOYHEHOI CTaTUYHOT MoAeni
Ha cTagii ekcnnyaTauiiHoi po3Bigku B NpoLeci po3pobku

noknagis

V. MiapaxyHok 3anacis
BYrneBOAHIB

VI. OuiHka pocToBipHOCTI
mogener NPoAyKTUBHUX NnacTiB

VIl. Popmu npeacraBneHHA
pe3ynbTaTtiB
-y TEKCTOBIN hopMi;
- Y eneKkTpoHHiN popmi

Puc. 1. TexHonoriyHa cxema no6yAoBM KOMNNEKCHOI reonoro-reodisnyHoi mogeni [4]
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Puc. 2. 3oHanbHa reonoro-reodcisnyHa 3D mogenb

8

Ta6bnuuys 1
Knacudikauis M 3a ctagiasmu reonoropo3BigyBanbHUX pobiT Big NporHo3Hnx Ao BU3Ha4Y€HUX KOMMOHEHT MoAeni.
Mopenb (eBonwoLUilHi BapiaHTU MOAeNbHUX YAABINEHb)

CTPYKTYpPHO-TEKTOHIYHi
CXeMW 33 OCHOBHVMMU
ceguMeEHTaUiiHUMK
(cTpaturpadpiyHMmm)
KoMnnekcamu Ta au3'toH-
KTUBHUMU AncroKaLisiMu;
reoiHdopmauinHa (reo-
rpaciyHa) 6a3a gaHux;
3aranbHa iHdopmauis
npo peanbHi abo nepea-
6auvyBaHi (3a nporHo3sa-
MM, 32 aHanorisMm) neT-
POIi3nNYHI N KONEKTOpPCb-
Ki BNACTUBOCTI reonoriy-
HWUX YTBOPEHb, BKIOYato-
4mn EMHICHI Ta binbTpa-
LiHi napameTpu; 3ara-
NbHi BiZOMOCTi Npo Had-
TOra3oHOCHICTb panoHy 3
HaBAKEHUMMU KirbKic-
HUMW XapakTepucTukamm
NOTEHLiHMX NAaCTOK
BYrMEeBOAHIB i NOKNaais;
OPIEHTOBHI AaHi Wwoao
NPOMMCNOBO-(i3NYHNX
BNACTUBOCTEN

MporHo3Hi KOMNOHeHTU Moaeni

Ta 30H POpPMyBaHHS
NacToK BYreBogHiB

Y3aranbHeHi faHi npo
Bi4NOBIAHICTb NpOMUC-
NoBO-(i3NYHUX BMacTu-
BOCTEW ripCbKunx nopia
BM3HAYEHUM NepPCrnekTn-
BHUM cTpaTturpadivyHum
oAnHULAM abo TEKTOHIY-
HVUM Briokam; cToxacTuy-
Hi 3aKOHOMIPHOCTI, LLO
OMUCYIOTb 3arneXHOCTi
po3noginy nepcnexkTns
HagTOra3zoHOCHOCTi
BiJHOCHO XapaKTepHUX
CTPYKTYPHUX popM chy-
HOAMEHTY Ta 0CaloBOro
yoxrna, NPOrHo3Hi xapak-
TEPUCTUKM NPOAYKTUB-
HUX TOBLL, 3@ aHanoriet
3 panoHamun HadToraso-
BMAobyBaHHS, ki Me-
XKyl0Tb 3 TEPUTOPIEID
pocnigpxeHb

YeHa Mo CeNCMiYHNX
BiabMBalYMX ropn3oH-
Tax Ha OCHOBI 06po6kM
iHTepnpeTauii cericMo-

3anucis 3 aHanisom
LUBMAKICHUX NapameTpiB

XBUMb Ta AUHAMIYHNX
XapakTePUCTUK CENCMI-

YHUX CUrHanie

OnocepeakoBaHi OLiHKK
EMHICHMX Ta inbTpa-
LiINHNX XapaKTepucTuK

0CajjoBUX YTBOPEHb;

CTOXaCTUYHI 3B'A3KN MiX

aTpmbyTamm CENCMiYHO-

ro XBUNbOBOrO MOMsi

(wBuakicHUMK | guHaMI-
YHUMW) Ta OLHOYHMMU
napameTpamMu Kornek-

TOPCbKWX BMAcTUBOCTEN
i HACUYEHICTIO KOMNEeKTO-
piB; y3aranbHeHi aaHi
npo TMNu Ta AiarHocTu-

YHi 03HaKM NacTok Had-

T Ta rasy

HSI reOsorivYHMX rpaHnLb,
NOBEPXOHb HEeYy3ro-
OXKeHb, iHTPY3ii Ta po-
3yLLiNbHEHUX 30H, @
TaKoX 3 BCTAaHOBMNEHUMU
abo ouiHeHMM xapak-
TepucTmkamm nitodpadi-
anbHoro cknagy (Konek-
TOPCbKUX BNacTUBOC-
Tew) Ta dnoigoHacuye-
HOCTI ripCbKMX Nopiga

dyHKUioHanbHI abo
CTOXaCTMYHI 3B'sI3KM MixK
BM3HAYEHUMU BNacTu-
BOCTSIMW KONEKTOpIB Ta
XapakTepucTukamm
NnacToK BYrNeBOAHIB
pO3pi3y; MPOrHO3HI na-
pamMeTpu Takmx NacTok
Ta faHi Npo NnacToBi
YMOBM 32 aHarorieto 3
BiJOMWMM NPOAYKTUB-
HUMK 06'KTamm

FeonoriyHa ®Pi3mko-reonorivyHa
lNMepBuUHHa 3oHanbHa CTpykTypHa CratnyHa OuHamivyHa
BusHaueHi nepcnektvem | BusHaueHe npoctopoBe | FeomeTpuyHa (cTpykTy- | [NpocTtopoBa 6ygosa |[pocTopoBuid po3nogin
HaTOra3oHOCHOCTI PO3MIiLLEHHSI CTPYKTYpPO- | pHa) ByaoBa HUXKHBOrO | 06'eKTy AocnigXeHb 3 HahTOra3aoHOCHMX
TepuTopii YTBOPIOIOYNX €MEMEHTIB | HaNiBNPOCTOPY, BU3HA- | BU3HAYEHHSAM NOMNOXEH- | 06'EKTIB 3 BU3HAYEHU-

MU EMHICHUMM Ta pinb-
TpauinHMMn xapakrte-
pUCTUKaMMU NPOAYKTUB-
HVX YTBOpEHb, CKMna-
OOM i napameTpamu
dnioigis, BKOYa4YM
a30Bi MPOHUKHEHHS, 3
BCTaHOBIEHUM PO3Mo-
0inom rigpoanHaMivyHnX
3B'A3KIB | 3a4aHo0
CXeMO po3pobku
noknagis, BKIO4a4n
eKkcnnyaTauivHi nokas-
HVKM, @ TakoX AWHaMi-
4HY CTPYKTYpY (iHpop-
MaLiiHy cucTemy) aHa-
ni3y xapakTepucTuk
peanbHuX Ta Mogerb-
HVX npoLeciB BUOOOYT-
Ky BYrneBoaHEeBOI
CUPOBUHM

[aHi npo cTaH Hacu4e-
HOI TOBLLi, B nepLuy
yepry, — TUCKN
1 odikyBaHi Aebitn
CBEPANIOBUH

Bu3Ha4vyeHi KOMNOHeHTU Moaeni

[MpoekTyBaHHS perioHa-
NbHUX AocnigXeHb

[MpoekTyBaHHs perioHa-
nbHoi abo nowykosoi 2D
CEencMopo3Bigku

MpoekTyBaHHA AeTanb-
HOi cercmopo3Bigku 2D,
3D, nowykoBoro
OypiHHA

MpoekTyBaHHSI BUCOKO-

PO3A4iNbLHOI cencmopos-

Bigkm 3D, po3Bsigysanb-
HOro GypiHHs

MpoekTyBaHHSA po3po6-
Ky noknagis Ta MOHITO-
puHry ekcnnyarawii
poaoBuLLa

Byab-ske mogentoBaHHs, B TOMY YWCHi 1 reonorivyHe, npu-
nyckae, WO MW 3aMiHIOEMO pearibHUA NpuMpoaHui OB'ekT Ha
aesike yHichikoBaHe ysiBNeHHs npo Hboro. Mpu Lupomy OOBO-
ONTBCSA BMCYBATM TNOTE3N K NMPO HE3HaYHI BiOXWITEHHS TUX
4M iHWKX BNacTMBOCTEN peanbHoro ob'ekta Big NMPUAHATUX
3HayeHb NapameTpiB MoZerni, Tak i Npo reonoriyHi npouecu,
AKi B NoAanbLIOMY MOXYTb i He NiATBEpAUTUCS.

MopgentoBaHHS Ta reosiorivyHi mogeni:

1) O6G'eKT.

Mpouec nepexomy ob'ekta Big OAHOrO TUMYy OO iHLIOro
3HaxoauTb BIiOOOpaXkeHHA $K y CTadiHOCTI  MOLUYKOBO-
po3BigyBanbHMX PobiT, TaK i B kaTeropiiHOCTI 3anacie i pecyp-

ciB HadTU Ta rasy. Lle BigHocutbea 11 Ao 06'ekTiB TMNY pesep-
ByapiB, Yy SkMx BigbyBatoTbCa rigpoauHamMiyHi npouecu. Takum
YMHOM, CTaiHICTb Had)TOBOrO MPOEKTY BU3HAYaAE Pi3HULIO
MiX reonoriYHMMM 06'eKTamm Ha PisHNX eTanax.

2) NapameTpu 1 xapakTepUCTUKN 06'EKTY.

Tpyna 1 — npsMi xapakTepuUCTUKN FeororiYHoro cepe-
[oBuLLA: nopucTicTb, rmubuHa nokpieni, HadTorasoHacu-
YeHICTb i T. iH.

pyna 2 BkNtoYae HenpsIMi xapakTepUCTMKN reonoriyHo-
ro cepegoBuLLa, LLIO A03BONATL BU3HAUNTM abo po3paxy-
BaTW napameTpwu epynu 1: No3ipHuiA onip, Yac npobiry xBuni
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to Ta iH. HeobxigHo BpaxoByBaTu 3MiHW NapameTpiB y npo-
CTOPpi 3aNexHO Bif pPo3MmipiB Modeni N NOCTaBNeHMX 3agay.

3) Mpouec moaentoBaHHS.

lMocmaroska 3ag0aHHs.

36ip suxidoHuUx GaHux. [Ons HadhTOBUX MPOEKTIB — L& AaHi
cenmo-, rpai- 1 MarHiTopo3sBiaku, I'lC, aHani3 kepHa, disunko-
XiMIYHUX BMACTUBOCTEW, pe3yrnbTaT BUNpobyBaHb Ta iH.

Bepudgbikaujisi 0aHux — aHani3 siIKOCTi faHuX | BUOaneHHsi
3 MofanblIoro MoaentoBaHHs GpakoBaHux abo HegoCTOBiI-
PHUX OaHuX, nepesipka Ha BiOMNOBIOHICTb Pi3HNUX MeTOAIB.
O6oB'a3kn haxiBLiB: 3HaHHA PO34iNbHOI 30aTHOCTI MeToAIB
Ta iX OOCTOBIPHOCTI, PO3YMiHHSI MOXIMBUX TEXHIYHUX 4K
TEXHOJTOTNYHMX 0COBNMBOCTEN OTPUMAHHS iHpopMaLlii.

ModeniosaHHsI — nepepaxyHOK HEMNpsIMUX reornoro-
reoianyHMX NapameTpiB y XapaKTepUCTUKN CepeaoBuLLa,
abo iHTepnpeTauis AaHux, iHTepnonsuis TOYKOBMX AaHUX
Ha Becb reosoriyHuin obcar, nobyaosa Mmoaeni, aHania pe-
3ynbTaTiB Ta iX OUiHKa.

4) Po3po6ka Ta ekcnnyaTauisi.

MoBynoBa TPMBMMIPHMX MOAENEN HA OCHOBI JOCHIAHMX
pobiT Ta apxiBHMX AaHuxX. BuxigHa iHpopMauis, ii noBHOTa
N [OCTOBIipHICTL Garato B 4YOMYy BM3HAYalOTb TOYHICTb i
KOPEKTHICTb MOoeNnen.

Apxigu — 3abe3neyeHHst 36epexeHHsi, JOCTYNHOCTI Ta
noBHOTK iHGopmadii. Jliogn, wWwo dopMyoTb apxiBu, He
HecyTb BiQNOBIAANBHOCTI 3a AKICTb AAHWUX, KOPEKTHICTb iX
OTPUMaHHSA, NiATBEPIKEHHS X NoAanbluMMKM OOCHiOXeEH-
HAMMW TOLLIO.

OTpumaHi pesynbTtaTn 30epiratotbca B 6asax 0aHux, siKi
Bipi3HATLCA BiA apxiBiB NepeBipKOK OLHO3HAYHOCTI iH-
dopmalii, 4OCTOBIPHICTIO Ta NPOrpaMHMM 3abe3nevYeHHsIM.

leonoeidHi modeni. Ons HopManbHOro iHdopmaLinHoro
3abe3neyeHHsT HachToBMX NPOEKTIB HEODXiAHa HasIBHICTL YCiX
TPbOX ENEMEHTIB: apXiBiB, 6a3 AaHWX | reonoriYHNX Mogenen.

5) CTBOpEHHS1 Ta MOHITOPUHT reosnoriYyHMX Mmoaerneun.

BigmiHHa ocobnuBicTe Mogenen nonsrae B TOMy, LLIO BOHU
He MPOCTO CTBOPHOKTLCA Ha SKINCh CTadil HAaghTOBOrO NPOeK-
Ty, ane h MatoTb MOXJIMBOCTI PO3BUTKY, YTOUHEHHS!, MOHITO-
puHry. Habip 3acobiB, y ToMy uucni 1 KOMM'IOTEPHUX, AN
iHTepnpeTauii Ta iHTepronauji napameTpiB, yB'A3yBaHHA Me-
TOAiB, O MalTb Pi3HY pOo3ainbHY 30aTHICTb, AYXKEe BENUKUNA,
TOMY "NMOBTOPEHHSA EKCNEPUMEHTY" HEMOXIMBE.

CeicmoreonoriyHa Moaernb — siKk YaCTKOBUIA BUMAA0K KOM-
nnekcHoi MM. Cepea reodhianyHux MeTogiB cemMcmMopo3Bigka
3aiMae OOMIHYHOYY MO3WLiK0 Y TEXHOIOMYHOMY JTaHLIOXKKY
MogentoBaHHsa pogosuw, BB. OkpiM TpaguuiiHnx 3agad
BCTaHOBMEHHS reoMeTpu4HOI By0BM HadTOrasoHOCHMUX 06'-
€KTiB, OCTaHHIM 4YacoMm CTaB MOXIMBUM nepexia oo besnoce-
penHLOro BU3Ha4YeHHs pisnyHMX NapameTpiB cepefoBuLLa 3a
cevcMivHMMKM AaHumn [13]. 3okpema, Ha cydacHomy eTani
BaXXMMBOKO CKIMaAOBOI0 reororopo3sigyBaribHOro npouecy €
CENCMIYHI OOCHiAXKEHHs, Ansl AKX OOCKOHAanICTb MEeTOAUKM
CrocTepexeHb, siKicTb 06pobku 11 iHTepripeTaLii AaHnX 3Ha4-
HOK MipoK0 OBYMOBIOKOTL [JOCTOBIPHICTE MPOrHO3YBaHHSA
reonoriyHoi 6yaoBM NPOAYKTUBHUX CTPYKTYP.

[eonoriyHa Mopenb po3B'A3ye cTaTUdHy 3ajadvy Big-
TBOPEHHSI TEOMETPUYHOI CTPYKTYpU HadhTOrazoHacu4eHux
KOMMMEKCIB i po3noginy wWinbHocTi 3anacie y ob'emi. Taka
Mofernb € 6a30BOK0 Ha NoAanbLlUMX eTanax MoOeNtoBaHHS
3 BU3HAYeHMM (PYHKLISSMU ONepyBaHHS AaHMMU, po3paxy-
HKamu Ta Bigyanisauieto pesynbTaTiB.

Xoya cercMiYHi MeToan MoAenNtoBaHHS PoaoBMLL Had-
TV Ta rasy Ha JaHW Yac LUMPOKO 3aCTOCOBYIOTLCS B YKpa-
THi, 0QHaK, 3 NEBHUX MPUYMH, Y BITYM3HAHIN NiTepaTypi Len
HaMpsIMOK BMWCBITMEHU MOPIBHAHO Mano. HaTtomictb, Yy
MiXXHapPOOHI npakTuui po3pobku noknazgis BB cericmiyHi
METOAM MOAENOBAHHSA MOCIAa0Tb BaXXNMBE MicLie.

eonoro-matemMaTnyHe MOZEmnoBaHHS 3aCTOCOBYETLCA
ANs KiNbKiCHOrO aHanidy cuctem po3pobku noknaais BB Ta

eKcrneprvMeHTansHoro obrpyHTyBaHHsi pobo4oro npotecy
ekcnnyaradii. Feonoro-marematuyHa mogene — hopmarb-
HUA ONMC NNAcTOBUX YMOB, ABULL Ta NpoOLECiB, siki Biaby-
BalOTbCA Npu po3pobui. Meonoro-matematvyHe MoOOENHO-
BaHHA Ma€ 3Ha4yHO [OBLUY iCTOpPil0 PO3BUTKY, AeTarbHO
po3pobrneHy TeopeTnyHy 6a3y, nporpamHe 3abe3neyeHHs.

Ha paHun vac BinbyBaeTbea 06'eqHaHHs ceicmoreorno-
riYHOro Ta reonioro-maTemMaTMyHoro MeTOAIB MOAENoBaH-
Hsl, SKi CNPsSIMOBaHi Ha BiATBOPEHHSI CTPYKTYpPU pOLOBULLA,
O CTa€e B Cy4aCHOMY CBITi KIHOYOBUM iHCTPYMEHTOM Mpu
po3pobui pogosuwy BB.

3 MEeTOo OTpUMaHHS AOCTOBIPHWUX pe3yrbTaTiB Npo
CTaH MPOAYKTUBHKX MOKMaAiB Ta OTOYYUMX Mopig, CTPyK-
TYPHUX  OCOBNMBOCTEN,  BUOKPEMIIEHHS  iHXXEHEPHO-
reonoriYyHnx KOMMIEKCIB (3anexHo Big macwtaby 3agad,
O PO3B'A3YIOTbCS), NOCTAE 3aBAaHHS CTBOPUTM TaKy MO-
nenb pogosuLLa, ska 6 Mictuna Bcto HeobxigHy iHopma-
Lit0 3 MOXNUBICTIO ii cucTemaTmnsadii, cTaTucTMYHOI 06po6-
KM Pi3VKO-reonoriyHMX BriacTUBOCTEN MOPiA i BCTAHOBMEH-
HS OCHOBHMX 3B'A3KIB Mi>XXK HUMMW, aHanisy iHgopmallii.

Lindbposi reonorivyHi Mmogeni B OCHOBHOMY SIBMSIOTb COOOH0
dopmanizoBaHun obpas y BUMMSAAI Habopy Okpemux Luapis
reonoriyHoro cepegosuila. Bapiauii napametpis, ki onucy-
H0Tb OCHOBHI XapaKTepUCTVKK Mopig Y nnactax (napameTpuy-
He HarnoBHeHHs Mofeni), i reomeTpisa NnacTiB (CTPYKTYpHUIA
Kapkac MoZeni) falTb 3Mory AOCArHyTU HeobXiaHOI MaTtema-
TMYHOI anpoKcMMalLii peanbHOro reororiYyHoro cepeaoBuLLa,
LLIO [03BONSAE PO3B'A3yBaTY Ti UM iHLWI iHTEpNpeTaLiviHi 3agavi
— Big Nigbopy akyCTMYHUX NapameTpiB cepedoBmLLa METOOOM
CelcMiYHOI iHBepCii 40 NigpaxyHKy 3anaciB i NPOBEAEHHS ria-
pPOANHaMIYHWNX PO3paxyHKiB [7].

OpHieto 3 Hanbinbwmx npobnem npu NpoBEAEHHI reo-
NOriYHOro MofJentoBaHHs € Bubip getanbHoCTi Moaeni,
KiNbKOCTIi LWapiB Ta KOMipok 3 Habopom dhikcoBaHUX napa-
mMeTpiB. [leTanbHiCTb anpokcMMalLlii peanbHOro reonoriyHo-
ro pospiady, 3 ogHoro 60Ky, noBuHHa 3abesnevyBaT po3-
B'I3@HHSI NMOCTaBIEHOI IHTEpNpeTauiiHOl 3afadi, a 3 iHWo-
ro, — OyTu TiCHO MOB'A3aHOI 3 PO3AiNbHOK 34aTHICTIO Me-
TOoAiB reodisnkn Ta MOXIMBOCTSIMU OOYMUCNIOBANbHOI TEX-
HiKW.

OCHOBOIO CTPYKTYPHOro Kapkacy LMdpoBOi reonoriqHol
MoZeri, K NpaBuIo, € NMOBEPXHi, OTPMMaHI LUMSXOM Biacnig-
KOBYBaHHSs1 Ha 4YaCcOBMX PO3pi3ax i HACTYMHOro KapTyBaHHS Tak
3BaHWNX PENEepHMX, YN OMOPHMX, CENCMIYHNX FOPU3OHTIB.

Ona GinbwocTi Mogenen 3asHavyeHNx BULLE NapameTpiB
[OCTaTHbLO, ane sk ansa "geMoHcTpauinHmx" mogenen. Oa-
HaK, $IKWO BWKOPWUCTOBYBATU MOAENb AN PO3B'A3aHHSA
KOHKpPETHUX BMPOOHUYMX YM HayKoBMX 3agdad (iHTepnpeTa-
LiNHMX), HeobXigHO OOTPUMYBATUCS KOHKPETHUX BUMOT.
Taki mogeni 3ByTbcA "edekTnBHUMUN" [7].

OavH 3 HaMBU3HAYHILLIMX YYEHUX Y ranysi Cemcmopos-
Bigkn, I.I. F'ypBiy, 3a3Hayae, WO B yMOBax CKNagHOro reo-
NOriYHOro cepefoBuMLLA 3BOPOTHA 3afada Teopii Cerncmo-
PO3BIAKM € HEKOPEKTHOK Ta HeOof4HO3HauyHow. Bukopwuc-
TaHHS AoAaTKoBOI iHGopMaLil Hagae MOXNMUBICTbL OO NeBs-
HOT Mipy 3MEHLINTU HEOAHO3HAYHICTL PO3B'A3KY Ha reosno-
riYHOMY Ta reodisauyHOMY piBHI TriyMadeHHs MaTemaTuy-
HWUX pe3ynbTaTiB.

EdekTnBHa cencmoreonoriyHa mogens — Le cnpoLleHe
npeacTaBneHHs reonoriYHoro peanbHOro po3pisy, Ans AKo-
ro po3paxyHKoBe Mnosie MPYXHUX XBUIb 3a[40BiNbHO Bigno-
Biojae cnocrtepexeHomy. Bubip mogeni 3anexutb Big no-
CTaBIEHOI reosnoriyHoi 3agadi, MeToay CencMivHOi po3Bia-
KW, OCOBNMBOCTI FeOonoriYHOro pos3pidy, Bi4OMMUX LUMSIXiB
po3B'sI3Ky 3BOPOTHOI 3ajadi B AaHux ymoBax. CTilikicTb
pO3B'si3Ky 3BOPOTHOI 3aaui 04epXyoTb LUMSIXOM nobyaoBu
pPO3pPaxyHKOBUX CXEM, ONTUMANbHUX Yy CTaTUCTUYHOMY PO-
3yMiHHI Ta ifeanbHUX Yy PO3PaxyHKOBOMY BiAHOLLEHHI.
OcTaHHE 0co6nMBO BaXXnUBO Npu 06pobLi cercMoposBiay-
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BarnbHUX AaHWX, SKi Bigpi3HAITLCA BENUKUM 06CSArom BuXi-
AHOI iHdbopmaLii.

Ak 3a3Havae C.M. [nMyGoKOBCbKMX, €EKTMBHI 3HAYEH-
HS CEMCMIYHUX BrIacTUBOCTEN — Lie ocepeHeHi 3HaYeHHs B
Macwtabax goBxuHu xBuni [3]. Taknin BUCHOBOK 3pobreHo
Ha niacTaBsi CNiBBIHOLIEHHS MK XapaKTepHUMW NPOCTOPO-
BMMM Ta 4YacoBMMK MaclTabamm CENCMIYHUX CUrHaniB i
€reMeHTIB CTPYKTYpU cepefoBuLLa, O AOCTIMKYETLCS.

3acTocoByoUM METOL, OCEPEOHEHHS 3 BiJOMVMU Napame-
Tpamun chopmun TPILLMH cepepoBuLLa, isUYHOro 3MICTy iX ae-
hOpMyBaHHS Ta iH., anpiopHOi reonoro-reodianyHoi iHpop-
Mauii, MoXHa ccpopMyBaTU CENCMOAKyCTUYHY MOAENb Tpi-
LLIMHHO-NOPOBOrO KOMEKTOPY, HabnukeHy OO peanbHOro reo-
noriyHoro cepefosuLla. Oani Ha ii ocHOBI po3pobuTn NpoLie-
Aypv 0bpobkn Ta iHTepnpeTawii CeNCMIYHUX CMOCTEPEXEHD,
SKi ONTMManbHO BiANOBIAATUMYTH AOCNIOKYBAHOMY OO'EKTY.
Takuii nocnigoBHWNA Migxia Aae MOXIMBICTb OTpUMyBaTh 00-
I'PYHTOBaHUA CENCMIYHMI NPOrHO3 KOMEKTOPCbKUX BNacTUBO-
cTewn HadpTorasoBmx pesepsyapis [3].

B.l. Bonpgapes, C.M. KpunaTtkos, |.A. Kypawosa pge-
MOHCTPYIOTb TEXHOJOTii OTPMMAaHHS LIBUAKICHUX Moaenen
reonoriYyHnx cepeoBULL, HAa OCHOBI BUKOPUCTaHHsS audpa-
roBaHux xBunb [1]. Onsa peanisauii nogibHoi TexHonoril
HeoOXiAHO YMOBOK € Te, L0 y PIBHAHHA Ma€ BXOOWUTU
BENMYMHA LUBUAKOCTI NPYXHUX XBUIb. B OCHOBY Takux ne-
peTBOpEHb MOKMAAEHO eqEKTUBHY LUBUAKICHY MoAernb.
o6 nigibpatv edekTnBHY BENUYMHY LUBUAKOCTI ANsi pis-
HUX rMnbuH, rpyna aBTOPiB MPOBOAWTbL aHarnia BMXIQHWX
cericmorpam (anpiopHux) 6e3 3acTtocyBaHHA Oyab-sKMX
iHLMX crnocTepexeHb. [nst uboro Moxe OyTu 3acTocoBaHa
MOZJEpPHi30BaHa TexHororia NnobyaoBu BepTUKanbHUX Crek-
TPiB LWUBMAKOCTEN 32 CEeMcMorpamamMm ChifibHoi TOYKU BUOY-
Xy, fKa Haragye cTaH4apTHWUIA Crnocib OTPUMaHHS BepTUKa-
NbHUX cnekTpiB wemnakocten y MCI'T (MeToa cninbHOI rnn-
OuHHOI ToukK). MNpoBeaeHi gocnimpkeHHsA cBigyaTb Npo Te,
O LIBWAKICHUIA aHani3, sikui BUKOHYETbCHA 3a BKa3aHOM
TEXHOMOriet, A03BONsAe nobyaysaTu LUBMAKICHY MoAenb,
sIKa XxapakTepusye CepefoBMLLE HE TifbKN 3 BUOKPEMIIEH-
HAM AMHaAMIYHUX OCOONMBOCTEN BiAOUTUX XBWUIb, ane mn
BiJKPUBAE MOXITMBOCTI BU3HAYEHHSA MOZErni cepenoBuLLa
Ha OCHOBI BMKOPUCTaHHA AMMPAKUIMHUX i PO3CIAHMUX KOM-
NOHEHT XBUNbOBOro nons. [aHa mMeToauka, yacTiwe 3a
BCe, MOXe OyTn BMKOpWUCTaHa y BMMagkax, Konv gudpak-
LifHI Ta pPO3CisiHi KOMMNOHEHTN XBUILOBOMO MOMS € OCHOB-
HUM iHCTPYMEHTOM BMBYEHHS1 OyOBM reonoriyHoro cepe-
goBuwa. Taki 3agadi € HanbinbL akTyansHUMKW Y BUNALAKY,
KONMM OCHOBHUM 3aBOAHHSIM CENCMOPO3BIAKM € 3agjada
BMBYEHHS obnacTel nigBuLLEHOI TPILMHYBATOCTI Y KOMeK-
Topax Ha pogoBuwax HadpTn Ta rady. PyHKUioOHanbHi 3a-
NEXHOCTi 3anoOBHEHHS MacTKM BU3HAYalOTbCSl EKCNEPTHO
OLLIHKOO, BMXOAAYM 3 HASIBHOCTI Ta KiNbKOCTI iHopmaLii Ta
YSIBNIEHHS MPO MOXITMBE PO3MNOBCHOMKEHHS NiTodhauianb-
HUX, NeTpodi3nyHMX Ta inbTpaLinHO-EMHICHUX BNacTnBo-
CTen y Mexax nnoLLi AoCnigKeHb.

3rigHo i3 3aranbHOMPUAHATUMU YABAEHHAMW, Nig MO-
OentoBaHHAM MOKNafiB cnig po3ymiTm npouec Bigobpa-
XEHHSI MPUPOAHUX (reonoriYHUX) YTBOPEHb Y CYKYMHOCTI
XapaKTepUCTUK, sIKi ONUCYHOTb HaNBINbLL BaXNUBI 3MiCTOBHI
BNACTUBOCTI 00'eKTIB (CTPYKTYPHI hOpMM 3ansaraHHs, Hacu-
YeHICTb, NPOHMKHICTL MOpiA, PO3MOoAiN TUCKIB, NapaMeTpu
PN0ifOHACKMYEHHS TOLLO).

BucHOBKMU. AKTyamnbHICTb PO3BUTKY HanpsiMKy moge-
NOBaHHS 3YMOBMKETLCA HaranbHOK HeoOXxigHicTio noaa-
NbLIOTO PO3BUTKY TEOPETUYHMX OCHOB i MPaKTUYHUX Npu-
nomiB iHTerpoBaHoi o6pobkmn Ta iHTepnpeTaLii KiHemaTuko-
AVHaMIYHUX napameTpiB CENCMIYHMX XBWMb, SKi NpU KOM-
NeKCyBaHHi 3 AaHMMK BypiHHA 3a6e3neyytoTb JOCTOBIPHY
M HadpToBUMX | razoBux pesepByapis. Baxnuee micue nig,
Yyac MOAEenNtoBaHHA Nocigae noHATTA edeKTUBHOI CENCMO-
reosioriyHoi mogeni.

OnucaHi nigxoau opieHTOBaHI Ha aBToOMaTM3aLlito BCbO-
ro npouecy aHanidy ta obpobku iHdopmaLii, Wo novmHa-
€TbCH BBEAEHHAM MEPBUHHUX CEMCMIYHMX JaHuX, iX obpo-
©OKoto, iHTepripeTauieto Ta CTBOPEHHAM Mogeni nnowi abo
poAoBULLA 3 NoAanbLIMM NigPaxyHKOM pecypcHOi 6aan.

Ha cyyacHomy eTani po3BUTKY reosfioriyHe MofentoBaH-
HS1 3 BMKOPUCTa@HHAM KOMM'HOTEPHUX TEXHOMOri noTpebye
dopmanisadii psagy npoueayp, BignoBigHOCTI METOANK MO-
[OEnoBaHHs 3aranbHOHAYKOBMM Migxo4aM i npuHUmnam.

Ha nepwwii nnaH nig yac nobynosy mogenen NnoBuMHHa
BMCTYNaTU iHTErpauis HasBHWUX reonoro-reodisnyHnx Ta
reosioro-TEXHOMONMYHMX AaHuX Yy €OWHY NOCTIMHO Aitovy
Mofenb OOCMigKyBaHOrO reonoriyHoro o6'ekty. CydacHuin
PO3BUTOK MPOrpamMHo-o04nCnoBanbHMX 3acobiB, siK y Mpo-
rpaMHOMy, Tak i B anapaTHOMY BiQHOLLUEHHi, [03BOMNseE
onepyBaTy 3HaYHVMM MacuBamMu iHpopmalLii, iHTerpyouun B
cobi pi3HOpigHi reonorivyHi Ta TEXHOMOrIYHI AaHi, Sk MalTb
MiCTUTW BCIO HEObXiaHy iHopMaL,ito 3 MOXNKMBICTIO i CUC-
TemaTtum3auii, cTaTMCTM4HOI 0BpPOBKM  Di3NKO-reonoriYHmNX
BNACTMBOCTEN MNOpia i BCTAHOBMEHHS OCHOBHMX 3B'A3KIB
MiXK HUMM, aHani3y HasBHOI iHdopmallii.

OpHak, He3Baxalumn Ha 3HauvHi Jopobku B NnaHi Mmoae-
NOBaHHS NepPCrneKkTUBHUX O0'ekTiB Ta iX mapameTpiB, po3-
BUTKY NporpamHo-obuucnioBansHNx 3acobiB, BCe X nuiia-
I0TbCS BiAKPUTUMW MNUTaHHS, NOB'A3aHi 3 NigBULLEHHSM
OLHO3HAYHOCTI BM3HAYEHHS1 KIMOYOBMX MapameTpiB Mope-
newn. MNuTaHHA aKkTyanbHOCTI BOOCKOHAnNEeHHs 3acobiB Ta
MeTOANK MOAENtoBaHHA Oyae NOCTINHO migHIMaTues sK Ha
BUPOGHULTBI, TaK i B HAyKOBOMY CBITi, OCKilTbKA MOCTINHO
nae po3BUTOK OBuMCNOBarbHOI TEXHIKM, 36inbLUyOTHCA
MacuB/M OTPUMAHOI reosfioro-reodisnyHoi Ta reomnoro-
npomMuncnoBoi iHpopmalLlii, 3poctae noTpeba NoLuykiB i po3-
BUTKY poaoBuwy, BB Ha ob'ekTax 3i cknagHuUMu cencmoreo-
NOriYHUMU YMOBaMMU.
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THEORETICAL AND METHODOLOGICAL ASPECTS OF CREATING
OF GEOLOGICAL AND GEOPHYSICAL MODEL OF HYDROCARBON FIELDS

New aspects of geological and geophysical models constructions of hydrocarbon reservoirs are considered and outlined the prospect of
models application in the modern exploration process. The history of the concepts and methods of geological and geophysical constructions
models were analyzed. The approaches focused on automating the entire process of analysis and information processing starting from seismic
data processing, interpretation ending with model construction of an area or a field and exploitation are characterized. The classification of
geological and geophysical models on the exploration stage is described.

Keywords: integrated geological-geophysical model of the reservoir (GGM), hydrocarbon deposits, synthetic modeling of the seismic data, the
effective seismogeological model, modeling techniques.
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KueBckuit HauMoHanbHbIN YHMBepcuTeT MeHun Tapaca LlleByeHko

YHWU "UHcTtutyT reonorun”, yn. BacunbkoBckas, 90, r. Kue, 03022, YkpauHa

TEOPETUKO-METOAOJIOr'MYECKUE ACMEKTbI MOCTPOEHUA
FEONOro-reO®U3NYECKMX MOLAEJIEN MECTOPOXOEHUU YTNMEBOOOPOOOB

B pabome paccMompeHb! acrnekmsl MOCMpPOeHUsT 2e051020-2e0ghusuyeckux modesieli MecmopoxdeHull y21ee000podoe8 U o4ep4eHa nepcrek-
muea ux npumMeHeHUs1 8 COBPEMEHHOM 2eosiozopa3eedoyHoM npoyecce. [posedeH pempocnekmueHbIl aHanu3 npedcmasneHuli U MemoouKu
nocmpoeHusi 2eos1o20-2eogusudeckux modesnel. Oxapakmepu3oeaHb! MoAxo0bl, O pUEHMUPOBaHHbIe Ha agmomMamu3ayuro ece2o rnpoyecca aHa-
nu3a u obpabomku uHghopmayuu, Ha4uHasi ¢ 8800a Nep8uUYHbIX celicMu4ecKux 0aHHbIX, ux o6pabomku, uHmepnpemayuu, 3aKkaH4usasi co30aHUeM
modenu nnow,adu unu MecmopoxoeHusi u ux 3kcrlyamayuel. lpueedeHa knaccugukayusi 2e0s1020-2eo0husuyeckux modesieli No cmadusiM 2eo-
J1020pa3eedoyHbIx pabom.

Knroyeenie cnoea: komnieKcHas 2eonio2o-2eogpusudeckass Modesnis mecmopoxoenusi (F'TM), mecmopoxdeHue y2neeod0opodoes, CuHmMemu4ec-
Koe modesnuposaHue celicMuyeckux aHHbIX, 3hghekmueHas celicMozeosioauyeckasi Mooesib, MemoOdbl MOOESTUPO8aHUs.
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KOMMNNEKCHA IHBEPCIA FEO®I3NYHUX OAHUX
13 3ANYYEHHAM MOAENIOBAHHSA NETPO®I3UYHUX BIIACTUBOCTEM

(PexomeHAo8aHO YrieHOM pedakyiliHoi konezii 0-pom 2eon. Hayk, npog. C.A. Buxeoro)

Y po6omi 3anpornoHoeaHo oHoesieHull nidxi0 00 8UKOHaHHST KOMIMIEKCHOT iHeepcii KoMnekcy 2eogi3uyHuUx 0aHUX Ha OCHoei Mo-
OdeslroeaHHs1 Nempoghi3uyHUX enacmueocmeli nopid. PekomeHdoeaHuMu Ons iHeepcii € AaHi, Hacamneped, memodie celicMOpPO38iOKu
ma 2paeipo3eidku, npome nidxi0 He Mae NMPUHYUNOBUX O6MeXeHb 8K/TIOYEeHHSI aHUX iHwWux 2eoghizuyHUX Memodie (3a ymosu, Wo
38'130K MiX 2e0¢hi3u4HUMU NapaMempamu iCHYE).

IHeepcis daHux celicMOpPO38iOKU BUKOHYeMbLCS i3 8UKOpucmMaHHIM Memody npomeHeeoi celicMiyHOI momozpadbii, e MiHimMi3y-
€mbCs1 Hea'si3Kka criocmepeXxeHux ma 3ModesibogaHux Yacie npobizie xeusnb. IHeepcisi OaHuUx 2paeipo3eiOKuU 8UKOHYEMbCSI PO3MOBCHO-
OXXeHHSIM HalnuWKoeol 2yCmMuHU NMOoMiX KOMIPOK npornopuyitiHo o ennuey yux KOMipOK Ha MOYKY C1OCMepeXeHHs1 3 Memoro MiHiMmi3a-
yii Hee's13ku crnocmepexxeHo20 i 3ModesTboeaHO20 2paeimayiliHux roJsiie y ceHci HaliMeHwol cymu keadpamie Hee's3ku. CninbHa iHeep-
cist daHux memodie celicMopo3eidku ma 2paeipo3eioku nepedbavae HasieHicMb (YHKYIOHaIbHO20 38 13Ky MiX napaMempamu weud-
KOCmi NpY)XHUX Xeusib ma 2yCMuHU, yell 38'A30K eCMaHOBJIIOEMbCST y pe3y/ibmami MoOeslto8aHHs1 nempogiz3udHUX eracmueocmell.
BukoHaHHs1 MOOesIto8aHHs1 nempogizuyHux enacmueocmeli 30ilicHIOEMbLCS 3a JOMOMO20l0 Memody YMOBHUX MOMeHMie Onsi 6aza-
MOKOMITOHEHMHO20 cepedosuLya.

OcHo8HUM pe3ysibmamom pobomu € y3a2asibHeHa cxeMa 8UKOHaHHS1 J1imoJ102i4HoOT iHeepcii komrekcy daHux celicMOpO38iOKU ma
2paeipo3eidku i3 epaxyeaHHsIM pe3ysibmamie nempogizu4yHux modesntosaHb. Yepes cknadHicmb cxeMu pekomMeHOO8aHO po3ansdamu
iT K 2eHeparni3ayiro Nocs1ido8HOCMi 8UKOHaHHSI Pi3HUX 3a CEOEH0 NMPUPOAJOI0 3aday, KOXKHa 3 IKUX MO)ke 6ymu po3e’sa3aHa dekinbkoma
mMemodamu. Y nimepamypi onucaHa 3Ha4Ha Kinbkicmb Memodie ma aneopummie po3e’a3aHHs1 yux 3aday. Y OaHili cmammi eka3aHo
JNuwe mi, Ki aUKOPUCMOBYOMbLCSI a8MOPOM O71s1 MPaKMU4HOI peasnisayii onucaHoz2o nioxody.

lMpakmu4Ha 3Ha4umicmb 3anporioHO8aHoI cxeMu rosif2ae 8 Moxiueocmi 30ilicCHeHHs1 N1imoJsio2i4HOI XxapakmepucmuKu po3pi3y i3
8paxyeaHHsIM 8ciel HasieHOi 2e0s1020-2e0qhi3u4HOI iHghopmauii. Mpu ybomy pesynbmamu iHeepcii aHux okpeMux 2eoi3u4HUX Memo-
die y3200xeHi Mixx cob6oro ma eidnoeidaroms hizuyHUM erracmueocmsiM nopid i3 3adaHum dianazoHoM KoHUeHmpauii MiHepasie npu

3adaHux mepmMob6apuyHUX yMOBax.

Knroyoei cnoea: 2eoghizudHa momozpacgpisi, iHeepcisi, nimosoziyHa iHeepcisi, MoGesnto8aHHsI

BcTyn. NocTynoBo i3 po3BMTKOM TEXHOMOriN Ta BUYep-
NaHHSAM POLOBULL, KOPUCHUX KOMAanwuH i3 NPOCTOK reonoriy-
HOt OyOO0BOK CKMAAHICTL MOAENEeN reonoriyHOro cepeno-
BMLIA 3Ha4yHO 3pocna. Lle npu3Beno go Toro, Wo BUHUKNA
HeobXifHICTb BpaxoByBaTW Taki hakTopu, sk TeMmnepartypa
i TUCK, HanpyxeHo-AedOopMOBaHUI CTaH, OpieHTauid cuc-
TeM TpIlWKMH, aHi3oTponia Towo. TakoX Ha 3MiHy iHBepCii
AaHUX reodisnyHUX MeTOoAiB He3anexHO OAMH Bif OAHOro
npunwina iHBepcia KOMMMEKCy reodi3nyHUX AaHux, LWo
[O03BOSSAE 3HAYHO 3MEHLUNTM HEOAHO3HAYHICTb BUPILLEHHS
obepHeHoi 3agaui.

Y paHin poboTi iHBepCito koMmnnekcy reodisnyHux aa-
HUX nepenbavaeTbCa BUKOHYBATU 3a JOMOMOrol reodiau-
YHoi ToMorpadii. KnacuyHumm pobotamm 3 celcmivHol
Tomorpadpii BBaxatoTbcs [7-10]. IcTopnyHuiA ornsg po3suT-
Ky meTody cercMiyHOi Tomorpadii nogaHo B poborTi [6] 3
dokycom Ha obnacTi 3acTtocyBaHHs Ta B poboTi [16] 3 no-
3uuii 3MiHM BMMOT OO MoAernen OTpumaHux B pesynbTaTi
iHBepCii Ta pO3BUTKY TEXHOIOTIM.

ABTOp CnMpaeTbCcs B NepLUy Yyepry Ha poboTu gocnigHu-
kiB KMiBCbKOro HaLioHanbHOro yHiBepcuteTy iMeHi Tapaca
LesyeHka C.A. Bwksu, I'.T. MpogariBoagm Ta |.B. Bipwwuna,
AKi 3poOMNN 3HAYHWI BKNa Yy PO3BUTOK HANPSIMKY NiTONOri-
YHOI iHBepCii KoMnnekcy MeToaiB reodisnyHux gaHux [1, 2,
4]. DaHa poboTa € po3BMTKOM i€l BUKOPUCTaHHS TOMOrpa-
¢ii Ta neTpodisnyHOro MogentoBaHHA AnA  NiTONOriYHoI
iHBEpCii koMnneKkcy AaHnx CercMOpPO3BiAKM Ta rpasipo3Bid-
KW, WO BUKIageHa B poboTi [15], HanncaHin aBTopom cninb-
Ho 3 |.B. Bipwwmnom Ta B.B. MaTBiiiuykom, Ta nonsirae B Mo-
AndikaLii 3anponoHOBaHOro nigxody Ans MOXIMBOCTI NOro
NpakTU4HOI peanisaLii.

HesBaxatoum Ha BEnuKy KifnbKiCTb METOAIB CRiNbHOI iH-
Bepcii, BinbLWicTb 3 HNX He nepeabayae BpaxyBaHHS 3MiHM
3Ha4yeHb NeTPOodI3NYHMX NapameTpiB 3 rMUbMHOI Ta TuC-
KOM, a Npuv BU3HAYEHHI 3B'A3KY MiX reodisanyH1nMu napame-
TpamMu CNUpaeTbCa Ha CTAaTUCTUYHI OaHi, AKi He OalTb po-
3YMiHHSI NITONOriYHMX 0COBMBOCTEN NOPOAM.

OcCHOBHMM 3aBOaHHSM Uiei cTaTTi € po3pobka Takoro
MeToAy CnifbHOI iHBEpCii CercMiyHMX Ta rpasiTauiHuX
OaHUX, B SIKOMY 3HAYEHHsI reodi3MyHUX napameTpiB Ta

3B'A30K MiXK HUMUW KOHTPOIKETLCA pe3ynbTaTamu MOAENto-
BaHHSA NeTpodi3nyHMX BMacTUBOCTEN.

Teopis meToay. Y nonepegHin nybnikauii 3 Uboro Ha-
NPSIMKY AOCHiMKeHb aBTOP pa3oM i3 criBaBTOpamMm NPUIALLIA
[0 HaCTYNHOI CXeMU BUKOHAHHS iHBEpCii KOMMNMeKCcy cerncMmi-
YHUX Ta rpasiTauiHMX JaHUX Ha OCHOBI MOLENOBAHHA NeT-
podisnyHmx Bnactnsocten [15] (puc. 1). dana cxema € iH-
BEpCI€l0 Ha OCHOBI Modeni Ta nepeabavae iTepaTMBHe OHO-
BMEHHs1 MoAeni MepLloro HabnmKeHHA TakuM YMHOM, LIoO
3abe3neunT HaNMEHLLY HEeB'A3Ky CMOCTEpPEeXeHuX Ta 3MO-
[enboBaHuX reodisvdyHuX AaHux. BignosigHo o 3agymy
npouec iHBepcii AiNnTbCa Ha Tpu eTanu: 36ip reodisnyHmX
[aHnX Ta BCIEI MOXIMBOI anpiopHoi iHpopmadii (reonorivHi
3BiTW, pe3ynbTaTy GypiHHS TOLO), NobyaoBa Moaeni nepLuo-
ro HabnxeHHs Ta MiAroToBka reodisanyHNX AaHWX 0 iHBEp-
cii (3HATTA BignikiB Yacie NpoGiriB CENCMIYHNX XBWIb, BUpa-
XyBaHHS perioHanbLHOro rpasiTauinHOro hoHy TOLLO) Ta Bna-
CHe iHBepcii. B po6orTi [15] NponoHyeTbCA BUKOHYBaTU iHBE-
PCit0 OHOBMIOKOYM 3HAYEHHS He reodi3nyHMX napameTpis, a
niTonoriyHoro cknagy. Takum 4YmHOM, 3abesnevyeTbes reo-
noriyHa "nNpaBAMBICTL" IHBEPCIi, OCKINbKM MOXITUBI 3HAYEHHS
reopiayHUX NapameTpiB  KOHTPOMIOKTLCA  OMYCTUMOKD
KOHLIEHTpaLjieto MiHepaniB, CTPYKTYpOK Mopoan Ta TepMo-
H6apuyHMmn ymoBamu. Mo cyTi, puc. 1 NponoHye cxemy iHBe-
pcii reodpisanyHMx aaHux 6e3nocepenHbo B MITONOMYHY Xa-
paKTEPUCTUKY PO3pisy.

3rigHo 3 [15], cknag nMopoau BM3HAYAETLCH He NuLle
KOHLIeHTpaLielo MiHepaniB, ane i NOpoBOro nNpocTopy, 3a-
NMOBHEHOro NeBHMM Or0igoM. Y 3aranbHOMY BMNaaKy Ansi
iHBepcCii MpPONOHYETbCH BUKOPWUCTOBYBATM MeTon, Haw-
MEHLUMX KBagpartiB i3 rnobanbHo onTuMi3auielo MeTogoM
KybiuHOI iHTepnonsauii [15].

MapameTpu mopaeni. JocnigxysaHui nignpocTip pos-
6uBaeTbCa Ha Habip NPSMOKYTHWX napaneneninegis — Ko-
MipoK. Komipkn MOXyTb ByTW 3rpynoBaHi y psagku, CTOBNYM-
Kn Ta cekuii. Cekuii aBNs0Tb co60K BepTMKanbHI NAOLWM-
HW, HanpaereHi BXPECT HanpsaMKy psakiB. Y BUNaAKy ABO-
BUMIPHOI 3ajadi po3rnsgacTbCa ogHa cekuisa. Ha puc. 2
300pakeHMIn Mpuknag cekuii: BUcoTa pagkiB Ta LUMpUHA
CTOBMYUKIB 3aa€TbCsl HE3aNexHo, Lo [J03BOMse Matu

© TpowHiu K., 2015
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OinbLUy KinbKiCTb KOMIPOK HE3HAYHOrO PO3MIpY B 30Hi iHTE-
pecy 6e3 icTOTHOro 36inbLUEHHS KiNbKOCTi KOMIpOK Mogeni.
KoxHa Komipka OnMCyeETbCSi BEKTOPOM MapameTpiB, Ta-
KMX, SK LIBWMAKICTL/MOBINBHICTb, TYCTMHA, Temneparypa,
TWUCK, Knac MOpPOAMW, KOHLUEHTpauisa MiHepaniB, CTpyKTypa
nopoBoro npocTtopy Towo. He Bci napameTtpu Bigomi B
npoueci iHBepcii, NPoTe OCHOBHUI 3ayM MOnsrae B TOMY,
LWo6 oTpMmaTK NOBHY NITOMOrYHY XapakTePUCTUKY YacTu-

HW JocnigXyBaHOro nNpocTopy B npoueci iHBepcii. [deski
napameTpu MoxyTb 6yTn obumcneHi abo ouiHeHi Ha OCHOBI
iHLWKWX napameTpiB. Hanpuknag, BenvyvHa nitocTaTu4yHoro
TUCKY B KOMipUi MOXxe OyTu OLiHEHA siK TUCK, SIKUIA CTBOPHO-
I0Tb BCi BULIE3ansarawydi KOMipku 3agaHoro CToBn4YMKa Mo-
neni. 3HayeHHs napameTpiB y Mexax KOMipKn MoXHa BBa-
aTu MOCTINHUM, abo TakuMm, WO 3MIHIOETLCHA 3a MEBHUM
3aKOHOM (3anexHo Big NoTpeb JoCNioKEHD).
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Puc. 1. Cxema BUKOHaHHS JiTONOri4HOI iHBEpPCii CEeMCMiYHUX Ta rpaBiTalinHUX AaHuX
Ha OCHOBi MoAentoBaHHA NeTpodisamyHMx BnactTuBocTen 3a [15]
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Puc. 2. Nogain cekuii (aBoBMMipHOi Mogeni) Ha C cToBNYMKIB Ta R psaKiB 3a AONOMOrolo HeperynsipHoi CiTKu:
Mij — BekTOp, WO onucye Habip napameTpiB MoAeni B i-My psigKy Ta j-My CTOBMYUKY,
aj Ta b; — LWMpWHa j-ro cToBMYMKa Ta BUCOTA i-ro psaka BiAnoBiagHO

IHBepcia reodismuyHnx gaHmx. [ns iHBepcii reodismn-
YHUX AaHux obpaHo MeTod Tomorpadii, cyTb skoro nons-
rae y BiAHOBIEHHiI MOAENbHOT PYHKLUIT HA OCHOBI NPOEKLiN.
TomorpadiyHMin MeToq Yy4oBO 3apekoMeHayBaB cebe npu
BUPILLEHHI BENUKOI KiNbKOCTi 3agay CEeMcMOpPO3BidKu, Mo-
B'A3aHUX i3 BiATBOPEHHAM pPO3NOAiINY LBMAKOCTI abo no-
rMUHAKYNX BNacTMBocTen [6]. [na 3HaXOMKeHHSA po3noai-
ny LWBWOKOCTEW MPOMOHYETHCA BUKOPUCTOBYBATU METO[
ToMorpacpiyHoi iHBepcii YaciB npobiriB CENCMIYHMX XBWIb,
Ansa gkoro Ha kadeapi reodpiavkn KniBcbkoro HauioHanbHo-
ro yHiBepcuTeTy iMeHi Tapaca LleByeHka 6yno po3pobne-
HO BNACHWIA anropuTMm, KM BUKOPUCTOBYE METO OOHOYa-
CHOI iTepaTUBHOI PEKOHCTPYKTUBHOI TOMOrpadii Ans OHOB-
JNIeHHS LUBMAKICHOI Mopgeni Ta Teopilo Mepex Ans Tpacy-
BaHHS MPOMEHIB Yepes WBMAKICHY Moaenb [5]. BaxnvBoro
0ocobnumBICTIO po3pobneHoro anropuTMy € Te, Lo nig Yac
iHBepCii NONoXXeHHs rMMOKH BiAOMBAOYMX rOPU3OHTIB BBa-
XaeTbCs BIAOMUM Ta He 3MIHIOETLCA. TOMY A KOPEKTHOT
iHBepCii Oyxe BaXnMBO BMKOPUCTOBYBaTU BCIO HasiBHY an-
piopHy iHopMalLiilo, Taky Ak pe3ynbTatn OypiHHS, kopens-
LiMHI cxemu ToLO.

Onsa iHBepcii rpasiTauilHMX JaHWX MOXHa BUKOPUCTO-
ByBaTU OyAdb-siIKMA MeTOd, WO 34aTHUA OaTu MNPUAHATHI
pesynbTaTv ONA OaHWX FeorioriYHMX YMOB Ta XapakTtepy

nons. Hanpuknag, po6ota [12] € knacu4HUM Nigxo4oM 3
iHBepCii rpasiTauimHnuxX Ta MarHiTHMX gaHux. [poTte BuUKo-
pUCTaHHSA iHBepCii rpaBiTauiiHUX AaHWX Yy BUrNSAi OKpemoi
3adadi He pekomeHayeTbcs. HabaraTo AOCTOBIpHIWI pe-
3ynbTaTv MOXHa OTpMMaTK B pe3ynbTarTi iHBepCii KoMnek-
Cy rpaBiTauiHMX Ta cercMivyHMX gaHux. Cepep Garatbox
MEeTOZiB iHBEpPCii KOMMeKCy reodisnyHuX AaHuX MOXHa
BUAINUTU ogHOYacHy Ta MOCRIQOBHY iHBEPCIitD CENCMIYHMX
Ta rpasiTauinHux gaHux [13]. ABTop TaXie 4O OAHOYaCHOI
iHBEpCil KOMMMeKkcy AaHuX, Npu sIKOMY BCTAHOBMHETHLCA
B3aEMO3B'A30K MK reodisuyHMMK napameTpamu,  sKi
OTPMMYHOTbCH B pe3ynbTari iHBepCii.

MopentoBaHHA neTpodisnyHMx BnactuBocTten. [Ans
MOLENIOBAHHA 3HayeHb edeKkTUBHUX reodisnyHMX napa-
METPIB 3a4aHOr0 PEYOBMHHOTO CKNagy Ta CTPYKTYpU MOX-
Ha BMKOPUCTOBYBaTW METOA YMOBHUX MOMEHTIB Ansa bara-
TOKOMMOHEHTHOro cepepgosula [3]. Ha puc. 3 HaBeageHo
cxeMy Mogeni 6GaraTOKOMMNOHEHTHOrO cepefoBuvlia  3i
BKIMIOYEHHSAMMU Pi3HOT hopMK, OpieHTauil Ta cknagy, Ha
OCHOBI SIKOi PO3Pax0BYOTLCA MPYXHI MOAYNI Nopia 3agaHo-
ro cknagy Ta CTPYKTypw nig vac mogentoBaHHs [15]. Y Bu-
nagky i30TpOonHOI MoAeni WyKaHUMK napameTpamu OyayTb
rycTMHa Ta ABa He3aneXxHi NpykHi Moayni, Yepes ski Mox-
Ha 00YUCIINTY LWBMAKICTb MPYXXHUX XBUSb.
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Puc. 3. Cxema MaTpM4YHO-TEKCTYpHOiI 6araToKoOMNOHEHTHOI MoAeni nopia:
enincamm 3 NO3Ha4YKow 1 NoKka3aHO BKITOYEHHS 3 OAHAKOBUMM NPY>XHUMM BITACTUBOCTSIMM, are pisHoi hopmu,
a 3 MO3HAYKOK 2 — BKIMIOYEHHS 3 Pi3HUMU MPYXXHUMU BNacTUBOCTSAMM 3a [15]

Okpim cknagy Ta CTPyKTypu nopoau, disnyHi BMacTmBoc-
Ti AKOT MOAEnIoTLCH, HeOBXiAHO BpaxyBaTu BNMB TeMmre-
paTypu Ta TUCKY Ha 3MiHY OLjiHIOBaHMX reodpisnyHux napa-
MeTpiB. MeToq BpaxyBaHHSA TepMOGapuUyHMX yMOB AeTarb-
HO NpoAeMOHCTpoBaHO B poboTi [11]. 3HaHHA NPYXHUX MO-
AyniB, ryCTUHU Ta KOeiLiEHTY TenmoBOro po3WMpeHHs Ans
BCiX KOMMOHEHTIB MOAeni, a TaKoX MOXiAHWUX LMX napameTpis
Bil TUCKY Ta TemnepaTtypu € HeobOXigHUM Ans po3paxyHKiB
epeKkTVBHMX reodisnyHNX napameTpis Npu 3agaHux TEPMO-
BGapuyHmx ymoBax. [Ons uux uiner NponoHyeTbLCA BUKOPUC-
TOBYBaTM TabnMUIO 3ragaHuxX napameTpiB Ta iX MOXigHUX
[11]. Aana Tabnvusa € koMninsuieto 3Ha4YHOI KinbKOCTi JoCHi-
OXeHb Di3NYHMX BracTUBOCTEN MiHepaniB y PisHUX Tepmo-
6apuyHmx ymoBax. OKpiM NPYyXHWX BMACTMBOCTEN Ta rycTu-
HM MiHepaniB, TakoX BapTO BPaxoBYBaTW 3MiHY MPYXHUX
BNactTuBoCcTeln nioifis, WO 3anoOBHIOTbL NOPOBUI NPOCTIpP.
Ak BXe 3ragyBaniocb BULLE — BENUYMHA TUCKY MOXe ByTu
OUiHEHA $K TWUCK, SIKUA CTBOPHOIOTb Macw, LLO 3ansralTb
BuLle. [Ina ouiHkM TemnepaTypu MOXYyTb OYyTWM BMKOPUCTaHi
OaHi reodisanyHMX [ocnimpkeHb cBepAnoBuH abo iHBepCil
OaHUX TensoBoro NoToky [15].

HoBa cxema peani3sauii metoay. Ha puc. 4 HaBegeHo
cxemy peanisauii niTonoriyHoi iHBepCii kKoMnnekcy reodi-
3UYHUX JaHMWX i3 BpaxyBaHHSM AaHUX NeTpodisnyHnx Bna-
ctusocten. lMpn nobyaosi uiei cxemn Gyno BUMKOPUCTaHO
MoAenb BMKOHAHHA TomorpadiyHoi iHBepcii [14] Ta cxemy
KOMMNNEKCHOI (joint) iHBEPCii CENCMOMETPUYHMX Ta rpasime-
TpuuHux ganux [13]. Y gaHin cxemi nig cnoctepexeHnmm

reoisanyHMMM NOoMsiMM PO3yMitoTb NonepeaHbo 0OpobneHi
Ta BiAMNOBIOHUM YMHOM MigroToBaHi AaHi. Ana cencmidHoi
npoMeHeBOi Tomorpadii TakMmy gaHumu OyayTb 4acu
npo0iry cercmiyHMX NpoMeHiB (NpsiMUX, BIAOUTUX Yn 3ano-
MrieHux). Y BunagKy rpaBiMeTpUYHOro MeToay nig cnocre-
pexeHuM nonem Gyaemo po3ymiTu aHomanbHe none, Tob-
TO Take, 3 IKOro BUAaneHi perioHanbHi nons Ta npubpaHuii
BMNNMB penbedy Ta iHWUX dakTopiB. 3aMiCTb Nons cunu
TSXKIHHA MOXYTb BYyTV BMKOPUCTaHI Moro TpaHcopMaLinHi
nepeTBopeHHA abo rpagieHTn (BUMIPSHI 4n oBymcneHi).
MeToo neTpodianyHnx MoaentoBaHb € OLUiHKa MOXITMBUX
3Ha4yeHb reodisnyHUX NapameTpiB Afs 3a4aHOro Aianaso-
HY KOHUEHTpauii MiHepanis Ta CTPYKTYpu Mopia B NeBHUX
TepmobapuyHMx ymoBax. 3aMiCTb TPaaWUiNHOIO BUKOPUC-
TaHHA AaHux BypiHHA Ta reodisnyHUX JocnigXeHb cBepa-
NOBWH Ans NobyaoBU KOPEnsAUiNHMX 3B'A3KIB MK NiTonori-
€0 Ta reodisnyHMMU nNapameTpamu NPOMOHYETLCS BUKO-
pUCTOBYBATK Lji AaHi ANS NepeBipkM KOPEKTHOCTI NiTonoriy-
HOi Mopeni, sika BMKOPUCTOBYETBCA ANA NEeTPOdi3nyHUX
MOLENNOBaHb. |HWMM BaXXNMBUM acrnekToMm neTpodoisnyHmX
MOLENOBaHb € BCTAHOBIIEHHSI (DYHKLIOHANbHOrO 3B'A3KY
MK OKpEMMMW reodisanyHuMK napameTpamun. Llen 3B'a30k
€ OCHOBOI OTPUMAaHHSI KOPEKTHUX MOMPaBOK OO NapameT-
piB Moaeni 3 MeTOK 3MEHLUEHHS1 HEB'A3KM M crocTepe-
XEHVMU Ta 3MOAENbOBaHUMU AaHUMU TaKUM YMHOM, 06
3HAYeHHs reodisnyHUX napamMmeTpiB He cynepevunun oguH
OLHOMY Ha eTani NiTonoriYHoI iHBEpCii.
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Puc. 4. Cxema nitonori4yHoi iHBepcii kKoMnnekcy reodizuyHNX AaHMX Ha OCHOBI NeTPodi3UYHOro MoAentoBaHHA:
CYUINbHUMM NiHIIMX NOKA3aHO OCHOBHY MOCHIAOBHICTb BUKOHAHHSI iHBEPCil,
NYHKTUPHUMU — CMOCI6 BUKOPUCTaHHS OKPEMUX KaTeropivi BXifAHWX JaHUX Ha Pi3HUX eTanax iHBepcii
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OcHoBHa BigMiHHICTb Big cxemu, 306paxeHoi Ha puc. 1,
nonsirae B TOMy, WO pPO3paxyHOK NeTpodi3u4HNX BRacTu-
BOCTEW Ta B3aEMO3B'A3KIB MiXX 3HaYEHHAMU NeTPOdi3NYHNX
napameTpiB BUHECEHO 3a MeXi iTepaTMBHOIO LWKIY OHOB-
NEeHHa Mopferni, Tak caMo, K i MITOMNOriYyHy iHBEpCito, Aka
Tenep BUKOHYETbCA OOMH pa3 HanpukiHui iHBepcii. [dana
CcXema € 3Ha4yHVMM BigX0OO0M Bid OCHOBHOI igei poboTu [15],
LLIO nonsrae came y BUKOHaHHI iHBepCii reoisnyHnx gaHmx
LUMSIXOM OHOBIIEHHSI MiTOMOrYHOro cknagy. Takum YMHOM,
MaB 3abesneyvyBaTUCb reosioriyHMM CeHe iHBepcii (reodi-
3UYHi MapamMeTpun Hikonu He HabyayTb 3HayeHb, AKi € He-
MOXIMBUMW ONS Nopig 3ag4aHoro cknagy Ta CTPYKTypu B
3agaHux TepmobapuyHux ymoBax). Takox B poboTi [15]
CTBEPOXKYETHCSA, L0 BUKOHAHHSA iHBEPCii HA OCHOBI NiTOMO-
riYHOro cKragy TakoX Mae Ha MeTi YHEMOXITMBUTYA NMOBIP-
HICTb TOro, WO OTpMMaHi reodisnyHi napameTpy MOXYTb
BiQNOBiAATM pPi3HOMY ITOMOMYHOMY CKragy, y BUMNAAKYy,
AKLWO reodianyHi nonst iHBepTyBanMchb He3anexHo Ta 6e3
BpaxyBaHHSA NeTpogisnyHMX gaHux. ABTOP UINIKOM MOro-
OXKYETbCA 3 LMW MOSNOXEHHAMMU, ane npauoydm Hag BTi-
NEHHSIM LbOro TEOPETUYHOTO 3aA4yMy B XWUTTS, OiNLLOB BUW-
CHOBKY, LIO BMKOHaHHS MOAENIOBaHHA 3HayeHb edeKTuB-
HUX reoi3yHNX NapameTpiB Ta MiTONOrYHOI onTuMisaLii
Ha KOXHiW iTepauii Ana KOXHOI KOMipku Moperni pobuTb
Takui nigxig 3aHaaTo TPYAOMICTKMM 3 TOYKM 30py obumc-
TNIOBAnbHOI CKNagHOCTI Ta 004YNCNIOBaNbHMUX NOTYXXHOCTEN,
HeoOXigHUX Ana po3B'A3aHHs 3agadi iHBepCii y NPUAHATHUIA
npomixkok yacy. Cxema Ha puc. 4 3abesneyye obnaea 3a-
3HauyeHi (pakTopu — reonioriYyHM CEeHC Ta HENnpoOTUPIYYS
reoisuyHMM napameTpaMm 3a paxyHOK NeTpodisnyHoOro
MOZEMOBaHHS, pe3ynbTaTh SIKOro BUCTYNawTb y porni 06-
MEXEHb MOXMMBUX 3HAYEHb reodisnyHMX napameTpis, Ta
IX HENpOTMpIYYA nig Yac iTepaTMBHOMO OHOBMEHHSA reodi-
3MYHUX NapameTpiB, a TaKoXX OCHOBOK AMs iHBepCii reodi-
3MYHUX NapameTpiB Yy MITOMNOrYHUA CKNaa Ha 3aKMYHOMY
eTani iHBepcii. TakuM YMHOM, JOCAraeTbCs CyTTEBE 3MEH-
LEHHS KiNbKOCTi ob4ymncrneHb i3 36epexeHHsM pori neTpo-
i3nyHOro MogentoBaHHSA B NPOLECi iHBepCii.

BucHoBku. B gaHin po6oTi 3anponoHoBaHO HOBUIA Nifg-
Xif, 0O BMKOHAHHA NiTOMNOrYHOI iHBEPCil KOMMNMEKCY AaHUX
reodisnyHNX METOAIB i3 BMKOPUCTAHHAM Tomorpadii Ta
pe3ynbTaTiB NeTpodianyHMx MogentoBaHb. JaHuni nigxig
[003BOISIE BPaxoBYyBaTW MOXIUBI 3HAYEHHS reodi3nyHKX
napameTpiB Ans 3a4aHoro AianasoHy KoHUeHTpauii MiHe-
paniB Ta TepmobapunyHmx ymoB. MNpu LboMy NETPOdi3nYHI
MOZErN0BaHHA Ta NiTonoriyHa iHBepCis BUKOHYIOTLCS NuLLe
OOVH pa3 3a MeXamu iTepaTMBHOMO LWMKIY, L0 AO3BOJSISE
3HaYHO BUrpaTy B Yaci ob4YncneHsb.
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SIMULTANEOUS GEOPHYSICAL DATA INVERSION WITH USING PETROPHYSICAL PROPERTIES MODELING

Revised approach of joint inversion of geophysical data set carried out on the base of petrophysical properties modeling is proposed. Seismic
and gravity data are recommended to be inversed. But proposed approach does not have any restrictions on using other geophysical methods
(relation between geophysical parameters should exist).

Inversion of seismic data is performed by using seismic tomography with ray approximation. The method is used to minimize mismatches
between observed and estimated traveltimes. Gravity inversion is made by density distribution proportionally to cell influence on observation point
in order to minimize mismatches between observed and estimated gravity in least squares sense. Simultaneous inversion of seismic and gravity
data is possible only if functional relation between velocity and density exists. This relationship should be established with using petrophysical
properties modeling. A petrophysical property modeling are performed by using method for multicomponent media.

The main result of this paper is making of generalized scheme of lithological inversion via simultaneous inversion of seismic and gravity data
and petrophysical modeling. The scheme could be treated as a set of independent problems of different nature. Each problem could be solved by
various methods. A lot of other methods are widely known and their description might be found in scientific and technical publications. In this
paper author describes only those methods which have been used for implementation of the proposed approach.

The practical importance of described approach is a possibility to perform lithological inversion with taking into account all available
geophysical and geological data. Inversion results are also satisfy all the geophysical data (inversion results of different geophysical data sets used
separately could contradict each other).

Keywords: geophysical tomography, inversion, lithological inversion, modeling.
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KOMMIEKCHAA MHBEPCUA TEO®PU3UNYECKUX OAHHbBIX .
C NUCMNOJIb3OBAHUEM MOOENUPOBAHUA NETPO®U3UNYECKMNX CBONCTB

B pabome npednazaemcsi 06Hoe8s1eHHbIU M00X00 K UCMO/IHEHUI0 UH8epcuu KomrieKkca 2eoghusudeckux 0aHHbIX Ha OCHoee ModesluposaHusi
nempogu3udeckux ceolicme nopod. PekomeHA08aHHbIMU K UHBepcuUU sierisilomcsi 0aHHbIe, 8 nepsyro o4epedb, Memodoe celicMopa3eedku U 2pa-
supa3seedku, 00HaKo OaHHbIl M0Ax00 He uMeem NMPUHYUNUaabHbIX 02paHuYeHull A5 eKl0YeHUs1 AaHHbIX Opyaux 2eogpusuyeckux memodos (npu
ycnoeuu cyuw,ecmeogaHusi cesi3u Mexady 2eoghuszuyeckumMu napamempamuy).

HNHeepcusi daHHbIX celicMopa3eedKu UCMOJTHSAeMCS1 C npuMeHeHUeM Mmemoda celicMuveckoli momozpaghuu, 20e MUHUMU3UPYemMCsl Hegsi3ka MeXAy
HabnodeHHbIMU U cMOodenupo8aHHbIMU 8peMeHaMu npobeza celicMuyeckux sy4vel. MHeepcusi OaHHbIX 2pasupa3eedKku 8bINoJIHsemcsl nymem pacr-
pocmpaHeHusi u36bImoYHol nnomyocmu mexady siyelikamu NMPONOPYUOHAILHO 8/IUSIHUIO 3MUX siYeeK Ha MOYKy Habmto0eHuUs ¢ Ueslbio MUHUMU3ayuu
Heesi3KU Habr1todeHHO20 U cModesTupo8aHHO20 2pasuMmayUoHHbIX fnosiell 8 CMbic/le HauMeHbWwel cyMMbl Keadpamoe Heesi3ku. KomnnekcHasi uHeep-
cusi daHHbIX Memodoe celicMopa3eedKu U epasupa3eedku npednonazaem Hanuyue hyHKUUOHaNNLHOU ces3u Mexdy napamempamu ckopocmeli ynpy-
2UX 80JIH U MyIoMHocmu. 3ma cesi3b yc /1L 51 8 pe3ysib ModeniupoeaHusi nempogusudeckux ceolicme. BoinonHeHue MmodenuposaHusi
nempoghu3udecKux ceolicme UCIOJTHSIeMCS1 C IOMOWbI0 MemModa yCc1I08HbIX MOMEHMO8 07151 MHO20KOMIMOHEHMHOU cpedbl.

OcHO8HbIM pe3ynbmamom pabomsl sienissemcsi 0606uWjeHHasi cxema ebINOo/IHeHUs1 JIUMOJI02UYeCcKol UHeepcuu Komrsiekca OaHHbIX celicMopa-
38e0Ku u epasupa3eedKu C yyemomM pe3ysibimamos nempogusuydeckux MmodenuposaHul. U3-3a crioHOCmMuU cxembl, ee pekomeHAyemcsi paccmam-
pueamb kak o6o6ujeHue peweHusi nocredoeamesibHOCMU pa3HbIX MO ceoeli Npupode 3aday, Kaxodasi U3 KOmopbIX MOXem 6bimb peweHa HeCKo-
Nbkumu memodamu. B numepamype onucaHa 3HayumesnbHasi 4acmbk Memodoe U aszopummoe peweHusi yrnoMmsiHymsix 3aday. B daHHol cmambe
yrnoMuHaromcsi Tulib me, KOMophble UCMOoIb3YHMCsi a8mopoM Os1s1 MpakmuYyeckol peasusayuu onucaHHo20 nodxooa.

lMpakmuyeckasi 3HayuUMocmb NPeosIoKeHHO020 M00xo0a 3ak/to4aemcsi 8 803MOXHOCMU OCyW,eCmeJsieHus IuMoJslo2uyecKoll xapakmpepucmu-
Ku paspe3a ¢ yyemom eceli u3eecmHoli 2e0/1020-2eogpusudeckoli uHgpopmayuu. lpu amom pe3ynbmamsi UH8epcuU AaHHbIX omaAesbHbIX 2e0ghu-
3u4eckux Memodoe coznacoeaHbl MexAdy coboli u omeedarom ¢husudecKumM ceolicmeam nopod ¢ 3adaHbIM Auarna3oHOM KOHUeHmpayuu MuHepa-
1108 npu onpedesieHHbIX MepMo6apuvyecKux ycroeusix.

Knroyeenie crnoea: 2eogpusuyeckasi momozpadhusi, UHeepCuUsi, IUMoIIo2uYyecKasi uHeepcusi, ModesiuposaHue.
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OLUIHKA HEBE3NEKN PO3BUTKY 3CYBIB
HA TEPUTOPIi BOTAHIYHOIO CAQlY IMEHI AKAQEMIKA O.B. ®OMIHA

(PexomeHAoeaHO YrieHOM pedakyiliHoi konezil 0-pom 2eorn. Hayk, npog. O.M. leaHik)

3cyeHi npouyecu Ha npaeobepexHili YacmuHi mepumopii M. Kuie 3aexdu euknukanu ceplio3Hi Hacnioku. YmeopeHH ma
po38UmMKy yux npouecie cnpusitoms iCHyrYi NPUPOCHI i MexXHO2eHHi YUHHUKU, Crlie8iOHOWEHHSI MiX SIKUMU € 3MiHHUMU @ 4aci.
3HayHol akmyanbHocmi Habyna eka3aHa npobsiemMa 8 ocmaHHi POKU y 38 'A3Ky 3i 36iNIbWeEeHHSIM MEeXHO2eHHO20 8r/IU8Y Yy Mexax
MicbKux a2siomepauyili ma kniMmamu4HuUx 3MiH. Y keimHi 2013 p. e pe3ynbmami pizko2o nomensiiHHs1 ma iHmeHCuU8HoO20 CHizoma-
HeHHs1 Ha mepumopii M. Kueea ymeopurnocsi 6inbwe comHi Hosux 3cyeHux OiNIIHOK, y momy qucni i Ha mepumopii BomaHi4yHo-
20 cady imeHi akademika O.B. ®omiHa.

Ans oyinku Hebe3neku po3sumky 3cysy crniepobimHukamu kaghedpu 2idpozeonozii ma iHxeHepHoi 2eonoezii HHI "lHcmumym 2eo-
noeii™ y mpaeHi 2014 p. 6yno eukoHaHo demasibHe o6cmexeHHsI ma py4He 6ypiHHSI ceepdl08UH M0 UeHmpasnbHOMY rfepepi3y 3CyeHo-
20 mina. Pesynsmamu yux po6im (3 eukopucmaHHsIM apXxieHUx Mamepiasig) cgid4amb, W0 y Mexax 3Cy8HOI OifIAHKU po3susaembCsi
CcmMpyKmypHuti, KOHCeK8eHMHULU 3Cye 3 YilMKO 8UPa)KeHOI0 M08EPXHEI0 KOB3aHHS, YUCIIEHHUMU mpiljuHaMmu 8 cepedHill YacmuHi 3cye-

HO20 mifa ma easioM eurnupaHHsi.

BukoHaHO po3paxyHKu kKoegbiyieHmy cmilikocmi cxusy e pisHux ymoeax. Pesynbmamu npoeedeHux AocnidxeHb i modanbuwi crno-
cmepeeHHs1 ceid4Yamb, W0 akmueHuli CmaH 3cy8Ho20 rnpouecy 36epicaembcs.
Knro4oei cnoea: 3cye, mexHo2eHHuUll ennue, KiliMamuyHi 3MiHU, MOHIMOPUH2 2e0s102i4H020 cepedosuuya.

MocTtaHoBKa npo6bnemu. Ha teputopii M. KuiB i 1oro
NPUMICbKOT 30HW onucaHo noHaa 450 3cyBiB, ckNageHo ix
KagacTp 3 JeTanbHOK XapakTepucTuKol mopdororii Ta
ONHaMikn. Y 3B'A3Ky 3i 3Ha4HOI Hehe3neKko 3CyBHMX Npo-
LieciB, Ha OCHOBI JOCHIAXEHb 3CYBHUX AiNsiHOK Oyro onpa-
LbOBaHO [eHeparbHi CXxeMu NPOTMU3CYBHUX 3axodiB Ha Te-
putopii mMicTa, BUKOHAHO pPoOOTU OO0 BMBYEHHS YeTBep-
TUHHMX BigKknagis Teputopii M. Kuesa ta NpuUMICbKOT 30HM
nig kepisHuuteom M.€E. Bapwescbkoro Tta T.d. Xpucto-
¢opoBoi. KWIBCbKOO KOMMEKCHOK rigporeonoriyHo Ta
iHxeHepHo-reornoriyHolo napTtieto  MiHicTepcTBa reonorii
YPCP nposegeHo Benuki poboTu wogo cucremartumaadii
3cyBiB. Ha cborogHi HaykoBUSAMW IHCTUTYTY reonoriyHUX
Hayk HAH YkpaiHn po3pobnsietbca metoamka Ta obrpyH-
TOBYETLCA MOHITOPUHI reomoriYHoOro cepefioBuLLa 30H ic-
TOopuyHOi 3abynoBu M. Kuesa.

Pasom 3 TuM, HeobXxigHO BiA3HA4YMTK, LLO 3HAYHWUN 06-
car hakTMYHOro MaTepiany, HakoMMYeHOro B OKPEMMUX Hay-
KOBWX 3aknagax Ta MpOeKTHO-pO3BigyBanbHUX OpraHisaui-
Ax, noTpebye cnucremaTmaadii Ta y3aranbHEeHHS 3 Cy4acHUX
no3uuii 3 METO WMOro BMKOPUCTAHHA MpU MNoAanbLioMy
po3BUTKY MicTa. [ouinbHO MepernsHyTy Ta Moninwutn 1
OCHOBHi HOPMaTUBHI JOKYMEHTMU.

Y kBiTHI 2013 p. y pe3ynbTarTi pi3koro NoTenniHHA 1 iHTeH-
CMBHOTO CHiroTaHeHHs Ha TepuTopii M. Kuesa yTBOpunocs
OinbLuUe COTHI HOBMX 3CyBHUX OiNSIHOK, Y TOMY Yucni, i Ha Te-
puTopii BotaHiyHoro cagy imeHi akagemika O.B. domiHa.

ApxiTektop BepeTTi, npoekTytoun yHiBepcuteT CBATOro
Bonogumupa (HuHi KniBCcbkuiA HauioHanbHWUIA yHiBepcuTeT
imeHi Tapaca LLleByeHka), 3anponoHyBaB po3TallyBaT Ha
nycTupi, KM NpUnaras 4O CMOPYAXYBaHOro Kopnycy, ca.
Y 1839 poui 6yno oTpumaHo [03Bin Ha 3aknagky TMMyaco-
Boro OoTaHiYHOro cagy npu YHiBepcUTEeTChKi kadhenpi
6oTaHikn, a B KiHUi 1841 poky cag oTpvMaB cTaTyc nocTil-
Horo. nowa caagy cknagana 22,5 ra, TepuTopia xapakTe-
pusyBanacsa HasBHICTIO rmnbokunx sipie i naropbis y mexax
cxvny gonuHm p. Nnbige.

Ha cborogHi BoTtaHiyHMIA cap  iMeHi  akagemika
0.B. domiHa € ogHUM i3 HaNCTapiWmnXx OOTaHIiYHUX 3aKknaaiB
Ykpainu. Lle HaykoBo-gocnigHa, HaB4yanbHa, OCBiTHS, Npu-
POAOOXOPOHHA YCTaHOBA, Y Mexax sIKOi 3yCUNnsiMu Kinb-

KOX MOKOMiHb GOTaHikiB 3ibpaHO yHikanbHy KOnekLuito poc-
NWH pi3HOro reorpadivyHOro MOXOMKEHHS, WO Hamnivye 6nu-
3bko 9000 BuAiB, pi3HOBMAIB, POPM Ta COPTIB i € OAHIEID i3
HaNYMCMNEHHIWNX Y CBITi.

3cyB Ha TepuTopii BoTaHiyHOro cagy akTuBiyBaBCS Ha
OiNsHUi anbniicbKoi ripku, doTorpadis akoi Ao Tenepilu-
HbOr0 Yacy BUMKOPWCTOBYETLCHA Ha PEKMaMHi CTOpiHUi 60-
TaHi4yHoro caay B IHTepHeTi (puc. 1).

Y npoTokoni 3acigaHHsi KOMICii, CTBOPEHO| B AeHb aKTu-
Bi3aUii 3cyBy, OO SAKOI YBiNLWAWM NpeacTaBHUKN aaMiHicTpa-
uii Knesa, JepxaBHoi cnyxbun 3 Hag3BuM4amHUX cuTyawin,
cneuianizaoBaHoOro ynpasmiHHA 3 MPOTM3CYBHUX MiA3EMHUX
pobit (CYIIP) i aBTOpYM cTaTTi, 6yno BKkasaHoO napameTpu
3CyBY, NIMOBIpHI NPUYUHY i Nneperik HeobXigHMX TEPMIHOBMX
3axMCHMX 3axofiB. Bu3HayeHo, L0 OCHOBHOK MNPUYMHOO
3CYBHOIO NPOLIECy € NEPEe3BOIOXKEHHS I'PYHTIB Ha cxuni. Ha
CbOroAHi MMOBipHa Nodarnblua akTuBi3aLlis 3CyBY, Y 3B‘A3Ky
3 YMM AouinbHO NobyayBaTu NiANIPHY CTIHKY SIK YTPUMYHOYY
KOHCTPYKLItO.

Ha »anb, [0 UbOoro 4Yacy HisikKux CyTTEBUX 3axOAiB, KpiM
pobiT, BUKOHAHMX cniBpOoGiTHMKaMn cagy, He Byno npose-
AEeHO, TOMY 3CYBHWUIA NMPOLIEC aKTUBHO PO3BUBAETHLCS.

HeobxiaHO 3a3Ha4UTK, IO y CTaHi KPUTUYHOI piBHOBaru!
3Haxogunacsa 1 oropoxa cagy B3goBX bynbsapy Tapaca
LLleBueHka, 3aknageHa Ha OpiBLUi cxuny, sika MOXe 3a3HaTu
nodanblUOi pyrHauii B pe3ynbTaTi akTuBisauii 3cyBiB, i3
HaCTYNHWUM PYyWHYBaHHSAM TPOTyapy Ta NPOi3HOi YacTuHMU.

lMnTaHHs Npo PEeKOHCTPYKLito oropoxi boTaHiyHoro ca-
Oy B3s1B Nig 0cobuctuii KoHTponb Monoa KniBCbKOi MiCbKOT
aepxaBHoi agminicTpauii B.B. Knnuko. Crapa uernsHa
oropoxa, xova v npoctosina 6arato pokis, ane 4acto pe-
MOHTyBanacsl, 60 mana cTpiuykoBuA (OYHOAMEHT, WO MNOo-
CTYMOBO pyMHYBaBCA Nid BNNMBOM AilOYMX Ha CXuUIi epo-
3iMHMX Ta 3CyBHUX NpoueciB. HoBa oropoxa mae nanboBui
byHAaMeHT, € Binbly HafinHOK AN AaHUX iHXEHEepHO-
reonoriYyHnx ymos.

PesynbTatn pocnipxkeHb. [potarom 2013-2015 pp.
aBTOpamMu cTaTTi, pa3om 3i cniBpobiTHMKamMn BoTaHivyHOro
cagly, a Takox i3 3anpoweHMy axiBugMn B ranyasi iHxe-
HEepHOI reoanHaMmiKkv, NPOBOAMIUCS PErynspHi 0GCTEXEHHS
OiNsHKM aKkTuBi3auii 3cyBHOro npouecy.

© KocTroueHko M., MokieHko O., 2015
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B pamkax yrogwm npo TBOpuYy cnisnpauto mik HHI "IH-
ctuTyT reonorii" KniBCbKOro HauioOHanbHOro yHiBepcuTeTy
imeHi Tapaca LleBueHka (KHY) ta CYIMP (a came, mix
aBTopamMu CTaTTi Ta ronoBHUM cneuianictom CYMIP
B.N. BokoBuMm) usi cuTyauis HeoaHOpPa3oBO aHamnidyBanacs
N Oyno HamiYeHO KOHKpeTHi aii Ta 3axogu. BctaHoBneHo,
wo ansa crabinisauii CTiNKoCTi cxuny Ha AinsHUi anbnikchb-

Puc. 1. Burnag ainsiHku anbnincbk

OpHieto 3 pobounx Bepcii NPo Nepes3BONOXKEHHS CXUIY
SIK OCHOBHOI MPUYMHM aKTUBI3aLjii 3CyBYy € 3MiHa HaNpPAMKY
NOTOKY I'PyHTOBUX BoA nicnga OyaiBHuuTBa nobnusy bota-
HiYHOro cagy 6aratonoBepxoBoro rotento "XinToH" Ha na-
neoBoMy dyHAameHTi rmubokoro 3aknagaHHsa. Came nicns
OyaiBHMLTBA L€l cnopyay novanucst nepLui He3HauvHi 3py-
LLIEHHSA Ha CXuni.

Kpim Toro, HeobxigHo Big3HauuTK, WO Ha Teputopii bo-
TaHiYHOro cagly € 1 KpyTiwi cxunu, ane 3cyB BiabyBaeTbcs
came Ha Ui ginsHui, e crnoctepiratoTbest HanbinbLwi gu-
HaMiYHi HaBaHTaXXEHHs Bif, @aBTOTPaAHCMOPTY Ta MeTpononi-
TeHy [11, 12].

IHXXeHepHO-reonoriyHi Ta reocgesnyHi BULLYKYBAHHSA Ha
TepuTopii BotaHiyHoro cagy He BukoHyBanuca Ginbwe 30
POKiB, LLO MPAKTUYHO YHEMOXIMBIIOE OLIHKY CTYNEeHs He-
6esnekn Ta TeHAEHLIN PO3BUTKY eposilHUX Ta rpasiTauii-
HWX NPOLLECIB Ha CXuUnax.

Ona ouiHkM Hebe3nekn noOanbLUOrO PO3BUTKY 3CYBY
daxiBuamn kadeapv rigporeonorii Ta iHxeHepHoI reonorii
KHY B TpaBHi 2014 p. 6yno BukoHaHo BypoBi poboTn (py4-
He GypiHHA CBEpPANOBMH MO LIEHTpanbHOMY nepepisy 3cyB-
Horo Tina) i Biabip 3paskiB I'PyHTIB, 3aMipyu reoMeTPUYHUX
napameTpiB 3CyBHOro Tina, nabopaTopHi [OoCHimKEeHHs
r'pyHTIB, KameparnbHi poboTU W pO3paxyHKM KoedilieHTy
CTIIKOCTi CXMIy B Pi3HWUX YMOBaX.

PesynbtaTtv umx pobiT (3 BUKOPUCTaHHSIM apXiBHUX MaTe-
pianis) cBigyaThb, L0 B JAHOMY BMMaJKy PO3BUBAETLCS CTPYK-
TYPHWIA, KOHCEKBEHTHUI 3CYB, 3 YiTKO BUPaXXEHOI NMOBEPXHEID
KOB3aHHS, YMCTNIEHHNMU TPIiLLLMHaMKM B CEepeaHili YacTuHI 3CyB-
HOro Tina " Bariom BUNMPaHHS — Y HUXHIN YacTuHi [8].

Tino 3cyBy cknageHe HEpO34NEHOBaHUMM  HEOoreH-
YyeTBepTUHHUMU Bigknagamu (N2-Q1), npeacTaBneHUMu To-
BLUeto Bypux i 4epBOHO-OypVX MMWH Ta CyrnuHKIB Gyporo i
3eneHyBaTo-ciporo konbopy [1]. Cnos3aHHs BigbyBaeTbcs Mo
ToBLLi cTpokaTux rmuH (N1ps), npeacTaBneHnx nomMapaH4oBo-
KOPVYHEBUMM TTIMHAMW 3 YMCIIEHHUMMW BOXPUCTO-KOBTUMU 1
BUMLLHEBO-YEPBOHVMU NMSIMaMu1 Ta PO3BOAAMM.

ripkv po i nicns akTuBizauii 3cyBHro npuecy

KOI FipKn, Ae 3CyBHUI NpoLec 3HaxoanTbCs y cTagil akTue-
HOro Po3BUTKY, HEOOXIAHO BMKOHATMW iHXEHEPHO-TreonoriyHi
BMLLUYKYBaHHS, pO3paxyBaTu CTyMiHb CTIMKOCTi CXuny y
MMOBIPHOMY [iana3oHi BMnMBY OCHOBHMX hakTopiB, a Ta-
KOXX BENWYMHM 3CyBHOro Tucky [5, 6, 7], HA OCHOBI AKUX
BMKOHYIOTbCSI MPOEKTHi Ta OydisenbHi poboTu wono 3se-
OEHHS YTPUMYHOYUX KOHCTPYKLLIN.

Mpwv wmpwrHi 132 M i goBxwuHi 63 M 06'em 3cyBHOro Tina
nepesuulye 3000 M°, BUCOTa Barny BUNUPAHHS B Cepea-
HbOMY CTaHOBUTb 4,2 M, BUCOTa CTiHKW BiApWUBY B LieHTpa-
neHOMy nepepisi — 8,4 m (puc. 2).

3a pesynbTaTtamy nabopaToOpHWX AOCHiAXeHb 3paskiB
r'pyHTiB, BigibpaHunx Ha ainaHui 3cyBy, Oyno oTpumaHo ce-
peaHi 3Ha4YeHHs OCHOBHMX MOKa3HWKIB BNacTUBOCTEN I'PYH-
TiB (Tabn. 1).

PospaxyHku cTikocTi cxuny 6yno BUMKOHAHO 3a MeTo-
noom MacnoBsa-bepepa, Akuin HandacTile 3aCTOCOBYETHCS
B nodibHmx po3paxyHkoBux cxemax [2, 3, 9, 10]. CyTb me-
Tony MacnoBa-bBepepa nonsrae y Bu3Ha4eHHi akTMBHOrO
TUCKY B MeXax i - Toro 61oky sik Ha MignipHy CTiHKy 3 Bep-
TUKanbHUM pebpom Ta NOBEPXHEH KOB3aHHS LbOro Oroky,

HaXWNeHOoK A0 FOPU3OHTY Nif KyTOM o .
OcobnuBICTIO METOAY € BUPaXKEHHS OMopy 3CyBY I'PyH-
TY HE OKPeMO 4epe3 KyT BHYTPILLHLOro TepTs ¢ Ta 34en-
- c .
NeHHa €, a 4epe3 KoedilieHT Fp =tgo+— i KyT 3cyBy
p

Y = arctgF,, .
KoediuieHT Fp Ta KyT 3CyBY Y, 3anexarb Big MMTOMO-
ro HaBaHTaXEHHS p, AKe BU3HA4YaeTbCA 3a (POPMYIIOH0:
P ="ilmt - (1)
OcHOBHUMY (hOpMynamu LibOro MeToay € :
H=G-tga ;
E :G-tg(a—\vp) ;

T=H-E=G[tga-tg(a-v,)],
ne: H — TUCK Ha ysiBHY CTiHKY Npw BiACYTHOCTi Y I'pYHTI
TEPTS Ta 34enneHHsi; v, — KyT onopy 3asury; G — Bara

po3paxyHkoBoro 6noky; T — YacTuHa 3aranbHOro TUCKY Ha
YSIBHY CTiHKY, fika CMpUAMaETbCA TepTaAM Ta 34ernrieHHsM
I'PYHTY; E — 3anuLLIKOBa YacTuHa TUCKY (aKTUBHWIA TUCK).
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Puc. 2. NeonoriyHui po3pi3 No LeHTparbHOMY nepepisy 3cyBHOro Tina:
a — rPYHTOBO-POCNUHHMIA Wwap, 6 — A3epkano rpyHToBUX BOA, B — 06pUC Cxuny, 3MiHEHWIA y pe3ynbTaTi 3CyBHOro npolecy,
I — Hepo3uneHoBaHi HeoreH-4eTBepTUHHI Bigknaam (N2-Q4), 4 — ctpokaTi rnuHmn (N4ps)

Ta6bnuys 1

CepeaHi 3Ha4eHHAA OCHOBHUX NMOKa3HUKIB BIIaCTUBOCTEN I'PYHTIB

FycTuHa rpyHTy, p , T/M°

KyT BHyTpiwHbOro TepTsa, ¢, rpaa.

Mutome 34yenneHHs, ¢, KMNa

2,04

10,0 35,0

3anexHo Big 3HaKy KyTa o (HanpsiMKy MOBEPXHi KOB-
3aHHSA), TUCK  Moxe OyTu aogaTHu abo Big'eMHUN.

[ns BUKOHaHHA po3paxyHKiB HeoOXiaHi Taki AaHi:

1. FleomeTpuyHi napameTpu Cxuny Ha [insHUi NOTeH-
LiiHOrO 3CYBY:

e KYyTW Haxuny NOBEPXHi KOB3aHHA B MexXax BUAINeHuX
6nokis o, ;

e LuMpuHa 6rokis g; ;

 MOTYXXHICTb Tifa 3CyBY Ha BEPXHIN h; Ta HWKHIN h; 4
Mexax bnokis;

2. [okasHWKN BNacTUBOCTEN [PYHTIB: rycTuHa p;, nu-
TOMa Bara y; ; KyT BHYTPILLUHbOrO TepPTA @; ; MMTOME 34er-

NeHHs C; .

3. [aHi Nnpo konuBaHHA PIiBHIB I'PYHTOBUX BOA Yy Mexax
BUAiINEHNX 6rokiB.

ANropyT™M BMKOHaHHA PO3paxyHKiB Takvn:

1. Po3paxoByemMO CepefHI0 MOTYXHIiCTb GnokiB Ay, ;,

o6'emu 6rokis 3a popmynoto V; = h,,;-a; Ta Bary 6rokis

3a hopmynoto ..;
2. PospaxoByemMo TUCK Ha YABHY CTiHKY 3a ¢pOpmynoto
H; =G tga;

3. Po3paxoByemMo NUTOME HaBaHTaXeEHHS P; =; -hpy i,
koedilieHT Fj, = tg<|>+E » KYT 3cyBy v, =arctgF,, akus-
p

HUA TUCk E =G- tg(a—\yp) i YaCTMHY 3aranbHOro TUCKY Ha
YSBHY CTiHKY, SIka CMPUAMAETbCH TEPTAM Ta 34EnfieHHs M
rpyHty T=H-E = G[tg(x—tg(a—\upﬂ ;

4. Po3paxoByeMO KoedilieHT CTiRKOCTi 3a opmyrnoto
PR

2 H;

3a pesynbraTamMyM po3paxyHKiB BM3HAYEHO, LLO MNpU
NPUPOAHIA BOMOroCTi I'PYHTIB CXUN 3HaxXOAUTbCHA B CTaHi

pisHoBaru (k =1,38), a nNpu niaBWLLEHHI BONOrocTi — BTpa-
yae cTinkicTb (k =0,84). Mpuyomy, B po3paxyHKax BpaxoBy-
BaBCSA nvwe inbTpauinHUA TUCK I'PYHTOBMX BOA, a Mpu
BpaxyBaHHi MOripLUIEHHS NMOKAa3HWKIB BNACTUBOCTEN I'PYHTIB
npy 3amoyyBaHHi — KoeiuieHT 3anacy CTIMKOCTi cxuny
Oyae we meHwum (Tabn. 2).

Pe3ynbTaTti npoBeaeHVX AOCMIOXEHb | CNOCTEPEXEHHS
y 2015 p. cBigyaTtb, WO aKTUBHWUIA CTaH 3CYBHOrO MpoLecy
36epiraeTtbca [4, 11], NpMYOMY € HEMUHY4YMM 3CYB I'DYHTY B
MeXax Maimke BEepTMKamnbHOI CTIHKM BigpvBY i 3 HUKHLOIO
oKy Barny BUMMPaHHSI.

BucHoBkn. bBoTaHiyHun cap  iMeHi  akagemika
O.B. domiHa Tpeba BigHeECTM OO KaTeropii icTOpuUYHMX na-
M'ATOK, OCKifbK/ BiH Mae AaBHIO iCTOPIl0 1 YHiKanbHYy Kone-
KUit0 pOCRMH pi3HOro reorpadiyHoro noxomxeHHs. Lle Bu-
marae MOCTIHOrO N perynspHOro MpoOBEeAEHHsI MPUPOAO-
OXOPOHHMX 3axogiB. OgHak, Ha CbOrogHi MOHITOPMHIOBI
CMNOCTEPEXEHHS 3a CTAHOM CXuUniB Ha TepuTopii BoTaHivyHo-
ro cagy He BedyTbCH, WO NPaKTUYHO YHEMOXIMBIIIOE OLYiH-
Ky CTYMNeHs reonoriyHoi Hebe3nekn Ta TEHAEHU PO3BUTKY
€pOo3ifHMX Ta rpasiTauilHMX npoueciB Ha cxunax. Hacnig-
KaMy UbOro € MNOCTYrnoBe PYWHYBAHHS LErnsHol Oropoxi
cagly, pPO3BUTOK i akTMBI3aLis 3CyBHOro npouecy Ha AinaHui
anbninceKoi ripkn. Moxnuei NposiBU HECMPUATANBUX rpaBi-
TauiiHMX npoueciB i Ha iHWKX ainsHkax boTaHiuHoro cagy.

[nsa yCcyHeHHs HacnigkiB 3CyBYy Ha AiNsHUi anbnincbKoi
ripkn Ta crabinisauii ctaHy cxuny HeobxigHWM € npoBe-
AEHHSA KOMMNEKCHNX iHXEHEePHO-TeornorivYHNX Ta reogesmny-
HUX BULUYKYBaHb 3 METO OTPMMaHHS AOCTOBIpPHOI iHGOp-
Mauii npo reonoriyHy 0yoBYy CXuny, BENUYMHY N HANPsIMOK
MOTOKY I'PYHTOBMX BOA, XapaKTepUCTWKM penbedy, nokas-
HWKM BNACTUBOCTEW I'PYHTIB CXWUNy Y NPUPOLHOMY 1 3amo-
YeHoMy cTaHi. Lle [o3BONWUTE KOMMMEKCHO OLiHUTU NpUpO-
[OHi Ta TEXHOreHHi dhakTopu 3CyBHOI Hebe3nekun Ta iX BB
Ha CTIVKICTb CXWMy, a TakoX po3paxyBaTtu CTyMiHb CTINKOCTI
CXWUNy Ta MOXIMBI BENMYMHU 3CYBHOrO TUCKY. OTpumaHi
pe3ynbTatM € OCHOBOIO MPOrHO3yBaHHA CTaHy cxuny, a
TakKoX BMPOONEHHs1 pekoMeHAauii Ta ONTUManbHUX NPOTyH-
3CyBHWX 3axofiB.
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Tabnuys 2
Pe3ynbTaTn po3paxyHKy CTiMKOCTi cxuny 3a Metogom MacnoBa-bBepepa
MoKasHNK Mo3HaYeHHS! Ne po3paxyHkoBoro 650Ky B Mexax Tina 3cyBy
1 2 3 4 5 6 7 8 9
LLinpnHa 6nokis a 4.1 4.0 4.0 4.8 5.6 6.0 6.5 9.7 9.0
CepeaHs NOTYyXHiCTb 6110KiB At 7.7 10.2 9.6 7.5 7.0 5.0 3.6 2.3 1.0
O6'emn 6nokis 4 31.57 | 40.80 | 38.40 | 36.00 | 39.20 | 30.00 | 23.40 | 22.31 9.00
Bara 6nokis G 631.4
KyTn Haxuny noBepxHi KOB3aH-
HS B MeXax BuaineHmx 6nokis o 65 36 25 13 0 0 0 0 0
tga 2.145 |0.7265|0.4663 | 0.2309 0 0 0 0 0
TucK Ha yABHY CTiHKY H 1354.35| 582.36 | 358.12 | 166.25 0 0 0 0 0 2461.08
lMnTOMe HaBaHTaXeHHs p 154.00 | 204 192 150 140 100 72 46 20
clp 0.2273 | 0.1716 | 0.1823 | 0.2333 | 0.25 0.35 |0.4846|0.7609 | 1.75
KyT BHYTpilWHbLOro TepTs 10 10 10 10 10 10 10 10 10
tgo 0.1763 | 0.1763 | 0.1763 | 0.1763 | 0.1763 | 0.1763 | 0.1763 | 0.1763 | 0.1763
Fp 0.4036 | 0.3479 | 0.3586 | 0.4096 | 0.4263 | 0.5263 | 0.6609 | 0.9372 | 1.9263
KyT onopy 3asury 4 21.98 | 13.18 | 19.73 | 22.27 | 23.09 | 27.76 | 33.46 | 43.14 | 62.56
tg(a—v) 43.02 | 16.82 | 5.27 -9.27 | -23.09 | -27.76 | -33.46 | -43.14 | -62.56
tg(a—vy) 0.9331 | 0.3023 | 0.0922 | -0.1632 |-0.4263|-0.5263|-0.6609|-0.9372|-1.9263
AKTUBHWI TUCK 589.16 | 242.32 | 70.71 |-117.504(-334.22|-315.78|-309.30(-418.18 | -346.73
YacTuHa 3aranbHOro Tucky
Ha yABHY CTIHKY, T=H-E | 76519 |340.04 |287.31| 283.75 |334.22 | 315.78 | 309.30 | 418.18 | 346.73 | 3400.5
Aka CNPUMMAaETLCA TEePTAM
Ta 34enneHHAM I'pyHTY
KoeiujieHT cTinkocTi cxuny ZT
6e3 BpaxyBaHHs BMNAMBY k==— 1.38
I'PYHTOBWX BOA ZH
Mutoma Bara soan Tw 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.81
PigHuus pIBHIB.IprHTOBI/IX Boj i oY, 11 35 5.5 53
NOBEPXHi KOB3aHHS
KyT M AOTUYHOO 0 AiHil B 65 36 13 0 0 0 0 0
KOB3aHHSI Ta ropu3oHTanso
cos ,3 0.4226 | 0.8090 | 0.9063 | 0.974 1 1 1 1 1
Di =
. . w _ )
Benuaura rﬂl‘;‘l’(c””a""”“om TwHT =20\ 104 69 | 16077 | 203.50 | 265.90 | 291.16 | 235.44 | 178.54 [ 123.70 | 17.66 | 1590.36
a
) cos B;
KoeiljieHT cTinkocTi cxuny k=
3 BpaxyBaHHsIM BMUBY T 0.84
I'PYHTOBWX BOA, Y H+3D
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LANDSLIDE RISK ASSESSMENT IN O.V. FOMIN BOTANICAL GARDEN

Landslides on the right-bank of Kyiv has always caused serious problems. There are some natural and artificial conditions and causes which
facilitate the development of the landslides on this territory.

Due to the increased anthropogenic influence and climatic changes this problem has become urgent at the present time. In April 2013 the sharp
warming and intensive melting of snow in the Kyiv resulted was in the formation of more than a hundred new landslide areas, including those
formed within the territory of the botanical garden named after O. Fomin.

In order to assess possible danger of further landslide development a detailed observationas well as handy well drilling have been carried out
during May 2014 such within the central section of the landslide body. Researches are mabe by scintific workers of Taras Shevshenko National
University of Kiev. The results obtained results have shown that the a structural consequent landslide with distinctly manifested sliding surface is
developed within landslide. A. Numerous cracks are found in the middle part of the landslide body and the shaft bulging is formed.

The coefficients of slope stability under various conditions are obtained. The results of current research and further observations have
revealed that the landslide process reamian active.

Keywords: landslide, technogenic impact, climate change, monitoring of geological environment.
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KueBckuit HauMoHanbHbIN YyHMBepcuTeT MmeHun Tapaca LlleByeHko,

YHWU "UHcTtutyT reonorun”, yn. BacunbkoBckas, 90, r. Kue, 03022, YkpauHa

OLIEHKA OMACHOCTU PA3BUTUA ONON3HEW HA TEPPUTOPUU
BOTAHUYECKOIO CAOA UMEHU AKALLEMUKA A.B. ®POMUHA

Onon3sHeesle npoyecchl Ha npagobepexHoli Yacmu meppumopuu 2. Kueea ecez0a ebi3bleasnu cepbe3Hbie nocsedcmeusi. O6pa3osaHuro u pa-
3eumuro amux npoyeccoe crnocobcmeyrom cyuwecmeayroujue npupodHble U MexHo2eHHbIe (haKmopbl, COOMHOWEHUs KOMOPbIX U3MEHSIFMCS 80
epemeHu. Euwje 6onbwyro akmyansHocms npuobpena daHHasi npo6ema e nocsiedHue 200bi 8 C853U € yeesludeHUeM mexHo2eHHo20 eo3delicmeust
8 ycriosusix 20po0CKol azrioMepayuu, a makxe KaumMamu4eckux usMeHeHul. B anpene 2013 2. @ pe3ysnbmame pe3Ko20 U UHMEHCU8HO20 rnomer-
JIeHuUs1 u cHezomasiHusi Ha meppumopuu 2. Kuesa obpa3oeasniocb 60s1ee cCOMHU HOBbIX OMOJI3HEBbIX Y4acCMKO8, 8 IMOM Yucsle U Ha meppumopuu
BomaHuyeckozo cada umeHu akademuka A.B. ®omuHa.

Ans oyeHku onacHocmu pa3eumusi ornon3Hs compyOHuKkamu kKaghedpbi 2udpozeosio2uu U UHXeHepHolU 2eonoauu YHU "MHcmumym eeono-
2uu" e mae 2014 2. 61710 8biNnonHeHO AemanbHoe obcnedoeaHue u py4Hoe 6ypeHuUe CK8aXUH Mo yeHmpasrbHOMY CeYeHUIO OfoJsI3Heeo20 mera.
Pe3ynbmambl amux pabom (c ucnosnb3oeaHuUeM apXxueHbIX Mamepuasos) ceudemesibcmayrOMm, 4YMoO 8 paMmKax y4yacmka cdeuza paseusaemcs
CMPYKMYPHbIU KOHCEK8EHMHbIU OMoJ/I3€Hb, C YeMKO 8bIPaXXeHHOU M08ePXHOCMbIO CKOJIbKEHUS], MHO20YUC/IeHHbIMU mpewuHamu e cpedHel Ya-
cmu onos3Hee020 mesa U 8asioM 8bINuUpPaHusi.

BbinonHeHbl paccyems! Ko3ghpuyueHma ycmoliyueocmu CK/IOHa 8 pa3/iudHbix ycroeusix. Pesynbsmamsi npoeedeHHbix uccrnedogaHuli u Oa-
nbHelwue Ha6nrodeHusi ceudemesibcmeayrom, Ymo aKmueHoe COCMosiHUe OMoJI3He8020 Mpoyecca CoxpaHsiemcs.

Knroueenie croea: ononseHb, mexHo2eHHoe 8o3delicmaue, KumMamu4yeckue U3MeHeHuUsl, MOHUMOPUH2 2eosio2u4eckoli cpedbl.
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